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Research 





HORIZONS 


Two, Going 
on Three— 


With this issue, “Research Horizons” begins its third 
year. It may be a rash step to invite comparison be- 
tween promise and performance, but—for better or 
worse—we'll take our chances and restate at this time 
our basic purpose. It was in October 1951 that we 
started off bravely with this bright prospectus: 

What are the problems being posed to research and 
development laboratories? What is on the horizon in 
materials and components? In test methods and per- 
formance evaluation? What is the current thinking of 
research men and design engineers? . . . It will be the 
responsibility of this department to periodically bring 
into focus selected news of this character. 

If you have any constructive comments on the per- 
formance, come along! We'd be glad to hear from you. 
. . . And we're prepared for a reasonable share of 


brickbats. 


Germanium Rectifiers in 
Locomotive Motors? 


Possibility of utilizing germanium, or possibly sili- 
con, rectifiers in electric locomotive driving motors is 
under research in France in the laboratories of the 
Compagnie Francaise Thomson-Houston, according to 
a report in the August 1953 issue of the British publi- 
cation Wireless Engineer. This would be a decided 
departure from the usual use of germanium rectifiers 
of the miniature type. 

With 1 sq cm of germanium able to supply 40 kw 
of power, a total cross-section of 100 sq cm is believed 
to be suitable for power rectification in a 4000-hp 
locomotive. A big drawback however is the problem of 
thermal dissipation, since with an estimated efficiency 
of over 95 per cent, temperatures run over 70 C, at 
which the rectifying properties of germanium begin 
to deteriorate. 

Current research therefore is investigating silicon 
as a replacement for the germanium. But for use 
below 70 C, germanium, despite various limitations. 
still seems to offer the best combination of char- 
acteristics. 
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Porous 
Fluorocarbons 

Porous plastics and metals, primarily developed for 
a variety of filtering applications, may have interesting 
uses in various electrical and electronic equipments. 
Example: Porous fluorocarbon (Teflon and Kel-F) 
“breathers” or vents in instrument enclosures. These 
materials allow free passage of air but do not permit 
the entry of water. Certain types will restrain water 
under a head of 8 ft. Marine equipment can be effec- 
tively protected against splashing. Silicone-treated por- 
ous stainless and nickel find similar applications. 

In fine-pore size these materials are also being in- 
vestigated for use as semipermeable membranes, such 
as rigid, unbreakable membranes for electrolytic cells. 
The porous Teflon and Kel-F provide inert media for 
transmission of ions regardless of the corrosive nature 
of the liquid. 

Owing to the introduction of about 50 per cent of 
air by volume, both porous Teflon and Kel-F exhibit 
a dielectric strength greater than that of the solid 
materials. But so far no specific applications have taken 
advantage of this property characteristic. 

These porous materials have been developed by 


associated groups of The Pall Filtration Companies, 
Glen Cove, N. Y. 


Knobs and Handles 
for “Red Light” Panels 

Some ingenious and precise parts design goes into 
plastics knobs and handles for aviation and other 
multi-control panels. 

For its Trans-Lite panels which utilize red lighting 
for night vision, Plasteck, Incorporated, Byram, Conn., 
employs machined clear acrylic knobs coated with 
black and white vinyl and assembled with a cadmium- 
plated brass bushing. Six basic shapes are available, 
coded as to control function. Arrows and other neces- 
sary characters are engraved. Red light is transmitted 
from the main panel with the necessary level of 
intensity. (White vinyl transmits red light, but black 
vinyl stops it. ) 

In standard aircraft controls, the handles are cast 
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As the world’s largest steel service organization, 
Ryerson maintains the largest stocks of all avail- 
able steels. 

Ryerson deliveries are fast... cover every- 
thing from structural shapes and plates of car- 
bon steel and bright sheets of stainless to 
high-strength alloys. 

Ryerson service includes expert engineering 
aid ... personal help on your steel problems... 


Call Ryerson 
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and sawing, shearing, flamecutting or otherwise 
preparing steel to your requirements. 

With a network of 15 strategically located, 
plants Ryerson brings quality steel quickly to 
your door. Although some stocks are currently 
unbalanced from a size standpoint, when you 
need steel—any kind or quantity —call the 
Ryerson plant nearest you and we will do our 
best to meet your every need. 





rolled and cold finished many types and coatings plates, sheets, tubes, etc. 
BABBITT —Five types, also 
Ryertex plastic bearings 
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metal fabrication 
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STRUCTURALS—Chonnels, an- 
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Inland 4-Way Safety Plate. 


TUBING—Seamless and welded, 
mechanical and boiler tubes 

ALLOYS—Hot rolled, cold fin- 
ished, heat treated. Also tool steel 
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CARBON STEEL BARS—Hot SHEETS — Hot and cold rolled, STAINLESS—Allegheny bars, 
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of a specially formulated polyester resin, supplied in 
black or gray, with the pigments dispersed through 
the resin so that color cannot wear off. Steel shafts, 
plated and painted, are integrally cast in. The landing 
wheel knob, however, is translucent red with two cast- 
in signal lamps and terminals. Special brass shaft con- 
tains spring contact and clamp. 


Color Trend 
in Appliances 


Appliance manufacturers are moving more boldly 
than in the past toward color finishes in household 
appliances. One company is promising vacuum clean- 
ers decked out in coral and beige, turquoise and 
beige, and French blue and beige. Clothes washers 
and dryers will be a cheerful white and blue. Other 
color-lines are already on the market, such as the 
Philco “Key Largo” color scheme in refrigerators. 

But colors are not just taken out of a hat. . . . Neces- 
sarily, the selection of color must represent coordi- 
nated research between design engineers, color spe- 
cialists, and marketing experts. The functional and 
psychological aspects of color have to be considered; 
specifications and standards have to be established on 
precise engineering levels. 

At the 1953 Annual Meeting of the Inter-Society 
Color Council in New York one of the working com- 
mittees reported a definite interest in the establish- 
ment of broad standards for finishes (including color) 
for household appliances. It is understood that NEMA 
is also working on the problem. 


And Stripped-Model 
Appliances— 


On the other hand, more than a touch of austerity 
will be in evidence in some appliance designs this 
year. Reasons: Tougher competition; tougher sales re- 
sistance. Some manufacturers therefore are readying 
so-called “stripped models” free of glamour trim, extra 
pushbuttons and switches, high-cost materials and 
sO on. 

Who knows? Perhaps simplicity may prove to be the 
soul of good design! 


Welded Metal Construction 
for Junction Transistors 


All-welded metal constructions and hermetic seal- 
ing features a new line of junction transistors an- 
nounced by General Electric Company. Pilot-plant 
production is now underway at Syracuse, N. Y., and 
additional pilot output is planned at Clyde, N. Y. Full- 
scale production is scheduled for the latter plant. 
Special machines are being developed to permit 
“automatic factory” operations. 

The welded metal construction is said to provide 
protection against aging effects of moisture and other 
contamination. Power ratings are higher—almost 1 
watt, with two units in a Class B push-pull circuit. 
Operation under water at temperatures up to 100 C 


has been demonstrated. 
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Supersonic 
Heat Problem 


Cooling systems for airborne equipments impose 
increasingly critical design problems as aircraft and 
missiles seek higher and higher speeds. Beyond the 
sonic speed barrier there is in effect a temperature 
barrier created by aerodynamic heating. The tempera- 
ture rise for an aircraft flying at 1000 mph is 230 F; 
and at 2000 mph, 800 F. 

Aircraft equipment designers faced with this prob- 
lem will now be able to receive guidance from an 
Industry Advisory Committee comprising specialists 
from the engineering staffs of airframe manufacturers. 
The committee will function through the ARDC 
Wright Air Development Center. 


New Future Source for 
Piezoelectric Crystals? 


Super-hard crystallized silica developed at the re- 
search laboratories of the Norton Company, Worces- 
ter, Mass., has a hardness comparable to that of garnet 
or topaz. The Knoop hardness value is about 1800 
measured with a 100-gram load. Density is about 25 
per cent greater than that of ordinary quartz. 

This new form of silica was formed by subjecting 
various silicon- and oxygen-containing substances to a 
presure of 35,000 atmospheres at 750 C for about 
15 hr. These conditions simulate those found in nature 
at some 60 miles below the earth’s surface. 

It’s too early to indicate specific commercial appli- 
cations, but one possibility is seen in piezoelectric 
crystals. Major importance of this development: The 
establishment of research techniques that apparently 
duplicate nature’s mineral-forming conditions at 
depths below the earth’s surface still beyond man’s 
reach. 


Old Material 
Into New— 


Cooperative program set up in 1947 between the 
laboratory and the power transformer general develop- 
ment group at General Electric's Transformer and 
Allied Products Division has by now brought impor- 
tant improvements to crepe insulating papers. Major 
defect had been poor physical strength, particularly 
low tear strength across the sheet or tape and low 
tensile. This offset two advantages: (1) Excellent 
taping characteristics, and (2) cost saving over the 
more expensive taping materials. 

As a result of the research program, a new improved 
crepe insulation (G-E Specification A1A14) has a ten- 
sile strength of 11.6 Ib/mil/1 in. width (machine direc- 
tion) compared to 4 lb for the old type of crepe and 
4 |b for black varnished: cambric. Tear strength ( grams 
force in the cross-mzcuine direction) is 124 compared 
to 22.5 for the old crepe and 260 for the BVC. Dielec- 
tric properties also are superior to the old crepe paper, 
and comparable io BVC. 

For cable insulation, a two-way stretch crepe paper 
(G-E A1A16) has been developed with dielectric 
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cooking with light 


heat-resistant glass makes possible 
new conception in range manufacture 


Flick a switch and this 1550-watt lamp 
melts a pat of butter in the time it takes 
a conventional coil unit to soften the 
edges. That means immediate and evenly 
distributed heat—and a glass surface 
that’s easy to keep clean. 

There were several problems in design- 
ing such a lamp: First, was there a glass 
that could stand the lamp’s intense heat? 
Second, how could the lamp’s brilliant 
light be shielded? 

Corning solved these problems with 
two different high temperature resistant 
Vycor brand glasses: a clear glass for 
the lamp bulb; a tinted glass for the 
cover plate which protects the bulb and 
cuts the light to a pleasant red glow 


CORNING GLASS WORKS 


Corning, N. Y. 


Coening meand reseacch itt Glets 








when the switch is on. 

Extreme heat-resistance and infrared 
transmission are only two of the many 
properties you can get with Glass by 
Corning. Photosensitive glass, electrical- 
ly conductive glass, hermetic glass-to- 
glass or glass-to-metal seals, high trans- 
parency, to mention a few, have found 
valuable applications in the appliance 
field. Perhaps you have a product design 
problem which can be solved with ver- 
satile GLass. We'll be delighted to ex- 
plore it with you. 

Meanwhile, you'll find much of inter- 
est in the booklet, “Glass—its increasing 
importance in product design.” Mail the 
coupon today for a free copy. 


You can pour molten metal at 1800 F. into 











a VYCOR brand glass dish resting on a cake 
of ice without fear of breakage. No other 
commercial glass can match such resistance 
to thermal shock. 


The red-tinted cover plate of the new range 


lamp, 


manufactured by Sylvania Electric 


Products Inc. for Sears Roebuck & Company 


Kenmore ranges, is made of a high-heat- 


resistant VYCOR 


brand 96% silica glass. 


Envelope of the lamp is another VYCOR brand 
glass. 





PYREX brand glass No. 7740, combines easy 
cleaning with heat resistance to add sales 
appeal to any appliance. Shown here are 
PYREX brand oven, washer and dryer windows. 


The April-May issue of the “Corning 
GLASSMAKER” tells more of the VYCOR 
story—and more about the heat lamp, 


too. We’ll be glad to send you a copy. 
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| CORNING GLASS WORKS, Dept. EM-10, Corning, N. Y. | 
| Please send me a copy of the material checked: | 
| “Glass—its increasing importance in product design”........ | 
| “Corning GLASSMAKER”........ | 
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properties the primary consideration. Insulated cable 
is somewhat better than BVC in impulse puncture and 
60-cycle breakdown values. Power factor (100 C, 500 
volts) is 5.7 as against 9.1. 


Air Force-Sponsored 
Magnetics Research 


Wide-range research program on magnetic mate- 
rials, both basic and applied, has been launched by 
the Air Force. Contract awarded to the Indiana Steel 
Products Company calls for triple-pronged investiga- 
tion: 

1. Basic Research: Nature of magnetism; possible 
new magnetic alloys; metallurgical factors affecting 
magnetic characteristics; theory of magnetic phenom- 
ena. 

2. Applied Research: Properties of known ferro- 
magnetics; chemical and physical changes effected by 
aging of metals; effect of variation in analysis and 
manufacturing techniques. 

3. Design and Application: Development of compre- 
hensive design factors for magnetic circuits; determi- 
nation of magnetic characteristics of materials; study 
of existing designs to improve reliability and efficiency, 
and to conserve weight, space and critical alloy 
materials. 

An advisory committee will be formed to coordinate 
the research with existing projects in the same field. 


Lo, the Poor 
“Human Element’’! 


Add to the new fad-words and phrases the current 
design locution, “eliminating the human element”! 

Well, this may be an engaging expression, but it 
conceals some specious thinking unworthy of good 
engineering. You can eliminate some human functions, 
true enough; but in compensation you have to put 
burdens of greater intensity on other human functions. 
You may eliminate some, perhaps all, human controls, 
but you may have to introduce a greater measure of 
human maintenance and servicing. 

Good design vanishes if you design your products 
to exist in a vacuum. For, at the hard core of all 
design is the fact that you can never eliminate the 
human element from any product, not so long as you 
design it for human use. 


Foamed Polyethylene 
Insulation On the Way— 


Watch foamed or cellular-type polyethylene for 
cable insulation. 

Main objective: A low-loss insulation combined 
with a construction that virtually eliminates internal 
moisture condensation. Solid (coaxial-type) lines give 
good moisture protection, but lag in the dielectric 
properties. Semisolid constructions create difficulties 
with moisture. The solution seems to lie with the 
foamed construction. 

Several commercial lines by 1954 would not be sur- 
prising. One commercial line has been already an- 
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nounced—Anaconda’s ATV-270 Foam for UHF-VHF 
television lead-in wire use. Construction calls for two 
conductors securely enclosed and accurately spaced 
within the foamed polyethylene insulation. 

Characteristic impedance of the Anaconda cable is 
270 ohms. Attenuation (dry) at 100 mc is 1.5 db/ 100 
ft, 3.6 db at 500 mc, 5.0 db at 900 mc. Dimensions: 
approximately 0.30 x 0.45 in. 


With Credit 
to Both Sides— 


With the reinstatement of Dr. Allen V. Astin as 
director of the National Bureau of Standards, and his 
generous acceptance, the recent unhappy events at the 
Bureau appear to have been resolved. (EM 7-53/6) 
In reversing his original position demanding Dr. As- 
tin’s resignation, Secretary of Commerce Sinclair 
Weeks has been big enough to publicly rectify an 


obvious error of judgment. 


Sprayed-On Nonflammable 


Thermal Insulation 


Developed originally for rocket and guided missiles, 
a quick-drying, high-temperature thermal insulation 
can be sprayed onto clean metal surfaces without need 
for sandblasting or priming pretreatments. Tempera- 
ture resistance of coated surfaces is said to be as high 
as 5000 F. 

Bond strength has been found to withstand sharp 
impact short of actual deformation of base metal. Re- 
sistance to most solvents and chemicals and ability 
to withstand “indefinitely” temperature cycling from 

-60 F to +165 F are other characteristics. 

The new thermal insulation, trademarked “Pyrolock” 
by B. F. Goodrich Company, is described as a “water- 
base inorganic material”; full composition has not been 
released as yet. Applications other than for military 
purposes are seen where a thin thermal insulation is 
needed that is capable of resistance to flame and to 
elevated temperatures. Modified formulations are pos- 
sible for various base surfaces. 


Design for What? 
Department 


One of the new crop of luxury home freezers is so 
compartmented, subdivided and otherwise logistically 
detailed that the manufacturer thoughtfully provides 
a “designed-in” index for the harassed housewife. In 
it she can keep a record of what’s what in the freezer, 
where's what, and other pertinent detail that her 
heart desires. 

Next step is to provide the little lady with a built-in 
digital computer to do all this record-keeping for her! 


High-K Dielectric 
Out of Wool Fat— 


A high dielectric-constant solid compound (Lanos- 
terol) recovered from wool fat has interesting possi- 
bilities as an impregnant for metallized paper capaci- 
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How would YOU solve these two problems? 


1, STORING BULKY FILES. Engineers examine one of 90 com- 
pact microfilm rolls that reduce 70,000 drawings, each about 
6 square feet in area, for space-saving storage. In a process 
developed by the Diebold Manufacturing Co. for continuous 
developing of microfilm, rigid temperature control is essential 
in the “‘fixing’’ tank. Fenwal THERMOSWITCH® unit keeps the 
“fixing’’ solution constantly within one degree of the re- 
quired 100°F. 
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3. A FENWAL THERMOSWITCH CONTROL may solve your 
problems, too. Its external, single-metal shell expands or 
contracts instantly with temperature changes, making or 
breaking enclosed electrical contacts. Compact, highly re- 
sistant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of otherwise costly problems. 


Photo courtesy of Hotel Statler, Boston 


2. KEEPING DISHES SPOTLESS. For this full-time restaurant 
job, the Statler Hotels and other leading firms serving the 
public use Colt Autosan Dishwashing Machines. Fenwal 
THERMOSWITCH devices in these machines have two functions. 
The first is to control temperature of washing water. Other 
units act as low temperature cut-off switches — stopping the 
conveyor belt if water becomes too cold. 
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4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engineers 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 110 Pleasant 
Street, Ashland, Massachusetts. 


THERMOSWITCH” 


Electric Temperature Control and Detection Devices 


SENSITIVE...but only to heat 
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tors. A development of Bell Telephone Laboratories, 
the material was discussed at 1952 Winter Meeting 
of the AIEE in a paper by BTL’s G. T. Kohman and 
W. McMahon, and more recently at the 1953 Elec- 
tronics Components Symposium, Pasadena, Calif., by 
Kohman. Life tests of experimental capacitors indicate 
“exceptionally good performance.” 

In its solid state, Lanosterol has a dielectric con- 
stant of approximately 12. In addition, it has a high 
melting point, 141 C, and also exhibits chemical inert- 
ness. The dielectric constant, however, is lowered by 
certain impurities; variability in experimental] lots 
therefore has been a problem. 

Pilot-plant process for extracting the material from 
wool fat has been developed by Botany Mills, Passaic, 
N. J. Only experimental lots are available at present; 
but the potential supplies are large, since the raw 
material is an abundant commercial product used 
widely in many industries. 


Semiconducting 
Intermetallics 


Indium antimony, aluminum antimony, and gallium 
antimony loom as practical materials for solid state 
electronic devices, according to fundamental investiga- 
tions at the National Bureau of Standards. Emphasis 
of the NBS studies is on the conductivity and the 
Hall effects of the compounds. Objective: Materials 
with equal or better semiconductor characteristics than 
those of germanium and silicon, and adaptable to 
simpler fabrication means. Related phenomena, includ- 
ing rectification and photoconductivity, are also being 
observed. 

Research work so far has been on polycrystalline 
samples, but efforts are being made to grow single 
crystals for continued experimentation. Ultimate NBS 
aim is the practical preparation of junction type diodes 
and triodes, particularly the p-n diode, and eventually 
n-p-n transistors. 

(See previous report in “Research Horizons” (EM 
5-53/) for summary of work at Battelle on similar 


intermetallic semiconductors. ) 


Interdependence 
of Design Systems 


There’s too much of a tendency to take over aircraft 
design as the major province of the electronic special- 
ists, according to some aircraft project engineers. If 
carried to the extreme, a dangerous design condition 
is reached where the failure of a single electronic cir- 
cuit element may cause complete plane failure. 

Aircraft should not be so designed that its safety 
should be dependent on any one system, whether elec- 
tronic or other... . / And, by extrapolation, the same 
advice is applicable to other areas of design. 


Capsule Notes on 
Research Reports 


National Bureau of Standards Circular 543, “Refer- 
ence Data for Orienting Quartz Plates by X-Ray Dif- 
fraction,” provides an 8-page report covering measure- 
ments of the relative intensities of X-rays deflected 
from a large number of planes in quartz. Available 
from Superintendent of Documents, Washington 25, 
D.C., at 15¢ per copy. 


The 350-page 1953 “Review of Current Research 
and Directory of Member Institutions,” of the Engi- 
neering College Research Council, American Society 
for Engineering Education, also appears currently. 
Single copies are $2.50, available from V. E. Neilly, 
Secretary ECRC, Pennsylvania State College. Approx- 
imately 5000 research project subjects are indexed. 


Forty-page reprint, “Industrial Research and the 
Atomic Future,” contains three papers delivered at the 
57th Annual Congress of American Industry, Decem- 
ber 5, 1952. The authors: Dr. W. L. Davidson, director, 
Office of Industrial Development, U.S. Atomic Energy 
Commission; Charles H. Weaver, manager, Atomic 
Power Division, Westinghouse Electric Corp.; Dr. L. 
R. Hafstad, director, Reactor Development, AEC. Re- 
quests for copies should be sent to National Associa- 
tion of Manufacturers, 14 W. 49th St., New York 20. 


—A.E.J. 
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NEW AIRLINE RESERVATION system 
developed jointly by Teleregister 
American 
continuous in- 
number of 
available on 1000 legs of flight for 
12 days. Access to this inventory 
for a check on availability of seats 
and for the sale of seats is pro- 


the operation is automatic. 

For the development story be- 
hind this project and a discussion 
of some of the more important 
design problems faced, see the 
Today’s Design feature “Magnetic 
Memory Inventory,” starting on 
124. Storage medium for 
this inventory system is a cyclic 
magnetic with an access 
sec. Other forms of 
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vided through this agent’s set. 
\fter the operator has identified 
the flight date and seats wanted, 


magnetic memory systems are sur- 
veyed in the feature article start- 
ing on page 100 in this issue. 
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Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company 


Precision Connectors 
Use Kel-F to Provide 
Superior RF Insulation 
.5,000v. Capacity...Cut 
Moisture Dissipation 


Consistently high RF insulation 
and dimensional stability were 
prime requirements for the dielec- 
tric inserts in connectors required 
for an Atomic Energy installation. 
“Kel-F” plastic was found to be 
the material answering these and 
other “tough” requirements. 

“Kel-F” maintains high RF in- 
sulation under conditions that 
cause other materials to fail. It is 
readily molded or machined to 
within .002” of the critical dimen- 
sions required for the parts. And, 
because of its excellent wear char- 
acteristics, “‘Kel-F”’ maintains the 
precision of the critical insulators 
for a longer time. Frequent ‘‘con- 
nects”, “disconnects” and opera- 
tional vibration have negligible 
effect on the insulation because of 
the high strength—impact, com- 
pressive and flexural—of this fluoro- 
carbon plastic. It takes rough 
handling without chipping, crack- 
ing or “freezing’’. 

Exposure of the insulators made 
of “Kel-F”’ to high humidity fails 
to affect their dimensional stability 
or superior electrical properties. 
Zero water absorption and “non- 
stick’’” properties of this plastic 
reduce the need for maintenance by 
preventing the formation of fungus 
under high humidity or the ac- 
cumulation of conductive residues. 

The precision RF connectors 
illustrated are manufactured by 
the Dage Electric Company, Inc. 
of Beech Grove, Ind. for use in 
electronic equipment specified for 
nuclear studies. One of the insulat- 
ing parts of “‘Kel-F’’ used is 
injection-molded for this company 
by the Brilhart Plastics Corpora- 
tion of Mineola, N. Y. Another is 
machined from extruded Kel-F by 
Insulating Fabricators of New Eng- 
land, Inc., Watertown, Mass. The 
precision parts are then incorpo- 
rated in special metal connector 
housings that are gold-plated. 
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Sea-Going “Pot’’ of Kel-F Harnesses 10,000 Volt 
Currents... Maintains Hermetic Seal Under Shock 
and Vibration... At All Temperatures 


At the polar cap or in the humid 
tropics, in the “moth ball fleet”’ or 
on the firing line, the variable 
capacitor “‘pot”’ shown here guards 
against leakage of 10,000 v. cur- 
rents and loss or contamination 
of the insulating “potting’’ oil. 
Molded of “‘Kel-F”’ trifluorochloro- 
ethylene polymer plastic, this six- 
pound unit will maintain a high 
level of insulation resistance indefi- 


nitely due to the high dielectric 


strength of the plastic... at high 





and low temperatures (—320 to 
390°F) and in spite of salt-laden 
sea air. The chemical inertness of 
““Kel-F”’ polymer eliminates any 
corrosion from the insulating oil, 
loss of the oil or dimensional change 
resulting in a break in hermetic 
seal. The toughness—high tensile, 
impact and compressive strength— 
of the polymer prevents cracking 
of the pot or loosening of electrical 
leads under shock or vibration, 
even during “‘big gun”’ salvos. 

The variable capacitor “‘pot’’, 
one of the heaviest single pieces 
ever molded from “Kel-F”’ triflu- 
orochloroethylene polymer, is com- 
pression-molded for the Armed 
Forces by Fluoro Plastic, Inc. of 
Philadelphia, Pa. Mounting lugs, 
undercuts and the dimensions of 
the bore of the pot and cover are 
all provided for during molding, on 
standard molding equipment. The 
choice of “‘Kel-F”’ plastic was based 
also on its zero water absorption, 
non-porosity and “non-stick” prop- 
erties which prevent any current 
shorting caused by water or expo- 
sure to high humidity. 


(SEE REVERSE SIDE) 
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Improved Terminals Handle Currents up to 
7500 Volts RMS Without “Flash”...Under High 
Humidity...Maintain Hermetic Seal Under Stress 


Rough handling, severe operational 
current and temperature cycling 
and environmental restrictions are 
all taken in stride by the new 
hermetically sealed terminal pic- 
tured here. Two factors make this 
an outstanding terminal: The use 
of Kel-F° polymer plastic as the 
insulation and important refine- 
ments in the art of terminal manu- 
facture. 

*“*Kel-F”’ trifluorochloroethylene 
polymer was chosen to insulate this 
terminal, enabling it to handle 15 


, Remember 
S== “Kel-F” at The 
GE Chemical Show 


in November . . . 


Interesting and unusual appli- 
cations of “Kel-F” polymer 
plastics in the chemical indus- 
tries will be displayed at the 
“Kel-F” Booth Nos. 835, 839 
and 843 at the 24th EXPOSI- 
TION OF CHEMICAL IN- 
DUSTRIES, November 30th 
to December Sth, 1953. The 
place: Commercial Museum 
and Convention Hall, Phila- 
delphia, Pa. 


ampere currents up to more than 
2,000 volts RMS without corona... 
up past 7,500 volts RMS without 
flash-over or tracking. Injection- 
molded under precise control, these 
terminals of “‘Kel-F”’ have higher 
heat and cold resistance... pro- 
viding perfect electrical insulation 
at minus 148°F. as well as at over 
300°F. The consistent dimensional 
stability of ““Kel-F”’ at both high 
and low temperatures, combined 
with a new method of crimping the 
conductor prevent loss of the vital 
hermetic seal—‘“*Kel-F”’ refuses to 
shrink, swell or age and the special 
crimping prevents lateral or longi- 
tudinal movement of the conductor. 

Brilhart Plastics Corporation, 
Mineola, N. Y., produces these im- 
proved terminals by injection mold- 
ing, using standard methods and 
multi-cavity molds. All parts of the 
terminal, designated as the ““Type 
BTX-1’* are made in this com- 
pany’s plant. The new terminal 
uses specially-designed parts and 
a ‘“‘post-molding”’’ treatment to 
achieve a hermetic seal that will 
pass a 20 psi pressure test after 
“wiggle” and “pull” tests that 
cause other terminals to fail. 
*Patented 
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Molders of the Month 


Leading molders and extruders specialize 





in fabrication of materials and parts made 
of Kel-F . .. each month this column will 
spotlight sereral of these companies with 
their principal services and products, 


Cinch Manufacturing 


Corporation 
Chinaee, itl. 


Injection Molding 
Electrical & Electronic Components 
Tube Sockets & Connectors 


Elastic Stop Nut Corporation 


of America 
Union, N. J. 


Injection Molding 
Elastic Stop Nuts & Fasteners 


Industrial Coatings Corporation 
Chicago, Ill. 


Dispersion Coating 


Jet Specialties Company 
Los Angeles, Calif. 


Extrusion 
Rod & Tube 


Juno Tool Corporation 
Minneapolis, Minn. 


Compression & Transfer Molding 


Injection Molding 
Electrical & Electronic Components 


Molding Corporation of America 
Providence, R. I. 


Compression & Transfer Molding 
Electrical & Electronic Components 
Tubes, Sockets & Connectors 
Terminals 

Pump, Valve Diaphragms & Parts 
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EDITORIAL 


An Aet of Public Service 


TRADE ASSOCIATIONS in general are often 
accused of selfish purposes because they 
constantly strive to protect the economic 
interests of their particular group, some- 
times even by political lobbying. Many 
manufacturers’ associations, on the other 
hand, are strongest in their technical com- 
mittees. In dealing with industrial prod- 
ucts, the engineering standards they spon- 
sor are of inestimable value in eliminating 
waste in manufacturing and in marketing. 
Everybody benefits from such activities 
although the general public is seldom 
aware of them. 

The public has been very much aware 
of a major engineering problem that has 
literally become a political football in the 
last three years. Only once in a lifetime 
does product design and development be- 
come a social issue. The Seldon automobile 
patents were such fifty years ago and their 
validity was decided on social grounds. 
Color TV is the issue today. It became a 
political problem because radio broadcast- 
ing is subject to government regulation. 
The overcrowded r-f spectrum must be 
policed in the interests of all. It became a 
social problem because there are 25 million 
TV receivers in use, representing the most 
phenomenal absorption of a consumer 
product on record. 

Because of this it is difficult to see how 
the FCC in the beginning could have en- 
dorsed a color TV system that would be 
incompatible with black-and-white recep- 
tion even though at that time quality of 
reception had an edge over compatible 
systems still in the development stage. 
There was no doubt where the established 
manufacturers stood. 
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Rather than let one strong member com- 
pany carry the brunt of the battle, the 
Radio-Electronics-Television Manufactur- 
ers Association in 1950 set up a National 
Television System Committee to develop 
satisfactory standards for commercial color 
television. The committee was comprised 
of a number of technical panels with rep- 
resentatives of some 85 television and elec- 
tronic manufacturers in addition to in- 
dependent consulting firms and _ other 
interested groups. 

Out of this industry committee work has 
come “technical signal specifications” for a 
compatible system of color television 
which the NTSC has asked the FCC to 
adopt. To support its recommendation, last 
month the group delivered to FCC chair- 
man R. H. Hyde documents totalling 3823 
pages bound into 16 books. These docu- 
ments represented more than a_ million 
man-hours of intensive work by top engi- 
neers in the television field, at a cost of 
nearly $10 million of their salaried time. 
The result, if adopted, should give the 
public a good color television service, at 
the same time permit keen competition 
among various companies within the indus- 
try. 

This seems to be a far more logical way 
of tackling the problem than use of pres- 
sure tactics. In addition to the association’s 
“brief”, individual company members have 
endorsed the system. It is inconceivable 
that the FCC will resist a proposal based 
on sound engineering principles that rec- 
ognizes the interest of existing TV set 
owners. This is public service at its highest 
level and is a form of trade association 
activity that even the Federal Trade Com- 
mission must recognize as constructive and 
in the interests of all concerned. 





















Fast-Acting 


DEFINITIONS 


Access time—(1) The time interval be- 
tween the instant at which information is re- 
quested of the memory and the instant at 
which this information begins to be available 
in useful form. (2) The time interval be- 
tween the instant at which information is 
available for storage and the instant at which 
it is effectively stored. 


Analogue Computer—A physical system to- 
gether with means of control for the perform- 
ance of measurements (upon the system) 
which yield information concerning a class of 
mathematical problems. In an analogue com- 


Digital Memory 


Systems 


A survey of moderate and high-speed digital storage techniques. 


This Part I of a two-part article covers many of the memory devices based 


on magnetic principles. Part II discusses delay lines, electrostatic 


memory systems, ferroelectric storage and electronic bistable circuits. 


Isaac L. Auerbach, Manager, Magnetics Department 
Burroucus Corporation, Philadelphia. 


ONCE RESTRICTED to simple cams, the equipment de- 
signer can now choose from a wide variety of memory 
systems. Counter wheels, relays, punched card and 
tapes, gas tubes, vacuum tube flip-flops, electrostatic 
storage tubes, magnetic wire, tape, drums, cores and 
ferroelectric materials are in today’s picture. Some of 
these—relays and punched tapes, for example—are 
typed as slow speed and have already been widely 
applied. It is the moderate and high-speed digital 
storage techniques, which are so important to progress 
in business machines, production equipment and com- 
puters, that will be discussed here. 


Basic Memory Concepts 


The information stored in a memory system used for 
digital rather than analogue computation must be dis- 
crete; it must designate its absolute value to 100 per 
cent accuracy every time it is read. A relay is a dis- 


100 


crete stable memory device. Its contacts are either 
opened or closed; there is no in-between state. A con- 
denser, on the other hand, may be charged to any 
magnitude, and the charge (or data) stored will leak 
off. Therefore, it is neither stable nor discrete. 

The majority of the high speed discrete stable mem- 
ory devices are bistable; that is, they can store either 
“yes” or “no,” one or zero, positive or negative. The 
known tristable or multistable memory devices are 
relatively slow. A notched wheel and pawl is a discrete 
multistable memory device commonly used in desk 
calculators. Other discrete bistable devices are gas 
discharge tubes, relays and most magnetic materials. 
Each of these have only two discrete stable states. 

The vacuum-tube amplifier is fundamentally an 
analogue device, because output is proportional to 
input. This is not true of a gas tube; it either conducts 
fully or not at all. However, the vacuum tube ampli- 
fier, because of its high speed of operation, has under- 
gone extensive development which has led to the bi- 
stable circuit known as the flip-flop. 
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puter quantities are represented as angles, 
voltages, distances, etc. without explicit use 
of a language. 

Binary-coded Decimal System—A system 
of number representation in which the deci- 
mal ‘digits of a number are expressed by 
binary numbers. 

Binary Digit—A digit of a binary number. 
Binary Number System—A number system 
which uses two symbols (usually denoted by 
“0” and “1”) and has 2 as its base, just as 
the decimal system uses 10 symbols (0,1, ..., 
9,) and the base 10. 


bols which may be arranged in ordered ag- 
gregates to express information. 


Digital Computer—One in which informa- 
tion, numerical or otherwise, is represented 
by means of combinations of characters in 
such a way that the number of distinguishable 
combinations is much greater than the num- 
ber of distinguishable characters. Thus, a 
digital computer is one which makes explicit 
use of a language. 

Erasability—tThe ability to modify the stored 
data without destroying the memory medium. 
Storage—(1) Any device into which infor- 
mation can be introduced and then extracted 












at a later time. The storage medium need 
not form an integral part of a computer. (2) 
The act of storing information. 


Volatile—The attribute of a memory device 
in which information is lost in the event of a 
power interruption. 


Word—An ordered set of characters having 
a meaning and considered as a unit. Digital 
computers commonly use a fixed word length 
(that is, a fixed number of characters) which 
is a characteristic of each computer. 


From ‘Standards on Electronic Computers: Defini- 
tions of Terms, 1950’, (SOIRE8.S1) IRE Proceed- 


Character—One of a set of elementary sym- 


In all the digital memory systems to be considered, 
the intelligence is stored in discrete units. The accu- 
racy of a digital system is limited only by the number 
of units that make up each “word,” as defined in the 
accompanying list. In an analogue system, the accu- 
racy of the results is limited by the tolerance of the 
physical variables that express the magnitude of the 
numbers. Discrete data may be stored in any con- 
venient number system. The vast majority of the sys- 
tems to be described are founded on the base two 
(binary system) of data representation. 


Location of Data 


There are generally two means for specifying the 
location of an object: by its position in space and by 
its time relationship to other objects in motion. The 
former is called spatial representation where the ob- 
ject is specified by x, y, and z coordinates. The latter 
is called temporal representation, and an object is 
specified by its time dimension referred to a particular 
time reference. 

Data may be stored spatially or temporally, or by a 
combination of both. A spatial memory system implies 
a static storage system, such as one employing relays 
where each bit of data is stored in a pair of contacts, 
whose location is specified by an x and y coordinate. 
To make these data available, the coordinates are 
stated and the relay interrogated. 

Nearly all temporal memory systems are dynamic 
because the information is stored by cycling it through 
a delayed medium. The cycling process causes dete- 
rioration of the signal shape and necessitates reshap- 
ing of the signal. An example of a temporal memory 
system is shown in Fig. 1. The storage capacity of this 
system is determined by the time delay and the repeti- 
tion rate of the pulses. Data are read by energizing 
the output gate at the proper time. 

By definition, a volatile storage is one that requires 
the presence of applied power to retain the stored in- 
formation. The information can be retained for an 
indefinite period of time without alteration, yet can be 
erased without destruction of the medium. The selec- 
tive magnetization of magnetic tape is an example of 
a non-volatile type of storage that is erasable. A 
punched card, is a non-volatile type of storage but 
does not lend itself to being modified without destruc- 
tion of the medium. An acoustic-type storage is eras- 
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ings, 1951. 


Table I—Characteristics 
of Some Magnetic Media 


























He 
Material oersteds Br 
Pigmented Tapes 
Brush red oxide 240 | 0.6 lines/¥% in. 
M.M.M. black oxide 320 | 0.6 lines/\% in. 
M.M.M. red oxide 270 | 0.6 lines/\% in 
Plated Tapes | 
Brush 220-240 12,000 gauss 
Remington Rand 450 8000 gauss 
He Br 
Material oersteds gauss 
Meial Tapes 
Stainless steel 240-280 2200-7000 
Cunife 300-450 5500 
Cunico 700 3500 
Vicalloy 350 18,000 
Wire 
Stainless steel 
(3.6 and 4 mil) 225-325 1500-3500 

Brush plated wire 220-240 | 12,000 


able but volatile; if the electrical power fails, all the 
information is lost. 


Access Time 


In some types of memories, particularly in temporal 
systems, average access time (the average of the max- 
imum and minimum access time) is of significance. 
For example, in a delay-line type memory, the word 
to be selected may have just been introduced into the 
medium so that the maximum access time would be 
required before the word would again be available. 
It is equally likely that the word might be just emerg- 
ing from the storage medium, and is immediately 
available. On the average, therefore, one-half the max- 
imum access time is required to extract a word. 

A spatial memory also has a finite access time. The 
access time may be the time required to regenerate the 
data in the storage medium such as the electrostatic 
storage tube of the Williams type, or it may be the 
time required to reach the specific word. 

The access time of a memory is one of the most 
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important figures of merit since it determines the over- 
all speed of computation within the system. For opti- 
mum results, a memory with minimum access time 
for a given set of other characteristics is the one to 
be desired. 


Magnetic Tape and Wire 

The fundamental principle of magnetic storage is 
the bipolar property of magnetic materials. Magnets 
can retain a particular polarity of magnetization for 
indefinite periods of time and, therefore, provide an 
excellent memory medium. Magnetic memory systems 
may be arbitrarily divided into two categories—dy- 
namic and static. In a dynamic system, mechanical] 
motion provides the change in flux linkages for the 
generation of an electrical signal, which determines 
the presence or absence of a magnetic pole and its 
polarity. A dynamic magnetic memory requires that 
either the medium or the detecting device (magnetic 
head) moves. In a static magnetic system, the flux 
change is provided by either electrical or magnetic 
excitation. 

Magnetic tape is available in three types: (1) iron 
oxide pigment deposited on a plastic or paper base; 


(2) metallic tape that is magnetic and (3) non- 
magnetic metallic tape plated with a magnetic 
material. 


The pigmented tape is manufactured by several 
firms, including Minnesota Mining and Manufactur- 
ing Company, Brush Development Company and 
Audio Devices Incorporated. The usual procedure is 
to coat a thin base material (about 1 mil thick) with 
an iron oxide pigment (about 0.5 mil thick) of Fe.O., 
or Fe,O4, or a mixture of them. 

M.M.M. makes two types, a red oxide plastic-base 
tape made from Fe.Os and a black oxide paper-base 
tape made from a mixture of Fe,O, and other sub- 
stances. Brush manufactures a plastic-base red oxide 
tape made of a mixture of Fe.O. and Fe,O,. The 
average oxide particle size is one micron, the maxi- 
mum size is about four microns. The pigment is 80 
per cent iron oxide mixture and 20 per cent binder of 
either acetate or vinylite. Table I gives the magnetic 
characteristics of pigmented tapes and some of the 
most common metal tapes. 

Magnetic plated metal surfaces are produced by 
Brush Development Company, Remington Rand Cor- 
poration, Armour Research Foundation and National 
Bureau of Standards, among others. All of these use 
fundamentally the same technique. They electrode- 
posit an alloy of 80 per cent nickel and 20 per cent 
cobalt on a highly polished conductive surface. The 
magnetic characteristics of some of these products are 
also presented in Table I. 

The base metal, about 1 mil thick, is subjected to 
considerable strain during the plating process and 
tends to curl or crush unless it is plated on both sides. 
(The plating is normally 0.2 mil thick.) It is claimed 
that plating both sides of the tape cures the crushing 
problem, but introduces a cross-talk problem between 
adjacent layers of the tape when spool wound. 

Magnetic wire has undergone some standardization 
asa result of its use in sound recorders. Two standard 
stainless-steel wire sizes are used: 3.6 mil and 4 mil, 
with the 3.6 mil wire gradually replacing 4-mil wire. 
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Brush manufactures a nickel-cobalt plated wire. See 
Table I for the magnetic properties of these wires. 
Magnetic Heads 

A magnetic head is a transducer. It converts elec- 
trical energy to magnetic energy or magnetic energy 
to electrical energy. One or more heads perform three 
functions in magnetic recording: reading the magnetic 
imprints; recording new magnetic impressions and 
erasing previously stored intelligence. 

The intelligence is usually recorded by saturating 
the medium either N-S or S-N to represent 1 or 0, 
Reading is accomplished by detecting the polarity of 
the signal, generally by phase-detection methods. In 
dynamic systems, the relative motion of the magnetic 
pole with respect to the head induces an mmf that is 
proportional to the rate of change of flux, which is con- 
verted to an electrical signal in the head. 

Erasing may be of two types—a-c or d-c. The a-c 
erase method imposes a large sinusoidal signal over 
the stored signal. As the medium moves out of the 
field, the magnetic medium is neutralized to a non- 
magnetized state. The d-c erase signal obliterates the 
intelligence by saturating the medium in one sense. 

In addition to optimizing the magnetic characteris- 
tics of a head, designers have mechanical problems to 
consider. For maximum utilization of a tape, muti- 


FIG. 2 — Compact 42- 
magnetic head 
for 2-in. tape designed 


channel 


at Argonne National Lab- 





oratory. Tape is operated 
“ . na at 50 in. per see with 
100 pulses per in. 
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FIG. 1—Temporal memory system. This consists of an 
acoustic delay medium and the electronic circuitry to 
amplify and reshape the pulses representing data to be 
introduced and extracted. 
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channel recording has been adopted and considerable 
effort expended to make a very small head. Fig. 2 
shows an example. Another problem is that of mechan- 
ical wear. Pigmented tapes are abrasive and at high 
speeds grind the magnetic head laminations until the 
air gap is widened excessively. Metal tapes are not so 
abrasive, are mechanically stronger and can be lubri- 
cated to reduce wear. 


Packing Density 


A discussion of packing density divides itself into 
two parts, linear and transverse packing density. 





FIG. 3— Magnetic tape han- 
dler made by Potter Instru- 
ment Company, Ine. uses high- 


speed clutches to start tape. 
Starting time is 5 millisee. 


FIG. 4 — Magnetic 
drum used in the 
Harvard 


Computa- 
tion Laboratory 
Mark IV computer. 
The drum is 14 in. 
in diam and rotates 
at 3450 rpm. The 
magnetic heads are 
replaceable in 
groups as shown. 
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Linear density is the number of pulses recorded per 
linear inch of the medium. Transverse density is the 
number of adjacent channels recorded across the 
medium. 

The linear packing density is a function of the width 
of the gap between the pole faces of the magnetic 
head. As the wave length of the recorded signal ap- 
proaches the size of the gap in the magnetic head, less 
Hux passes through the head. When the wave length 
of the signal is exactly equal to the gap width, the out- 
put drops to zero; and when the wave length is less 
than the gap width, the attenuation is very large. 
Mechanical construction limits the gap width to about 
0.5 mil, thus the upper limit of sine wave recording 
is about 2000 cycles per in. The practical limitation is 
1000 sine waves per linear in., corresponding to a 
wave length on the medium equal to 1 mil. 

In sine-wave recording the magnetic medium is 
never saturated. In pulse recording, however, satura- 
tion is used to insure discrete binary signals. A pack- 
ing density of greater than 500 pulses per in. of me- 
dium has been recorded, although for field applica- 
tions a pulse packing density of between 100 and 200 
pulses per in. is more common. Commercial density 
at present is between 50 and 120 pulses per in. 

The limitation in transverse packing density is not 
the medium, but the compactness of the magnetic 
head. Staggering the heads helps circumvent this dif- 
ficulty, but due to the elastic properties of the medium, 
it is desirable to construct all the heads in line across 
the medium or staggered in a few rows relatively close 
together. The skewing of a tape as it crosses the head 
is another factor that reduces the number of channels 
and heads that may be used. 

It is sometimes necessary to be able to start and stop 
the medium at the command of the computer. The 
starting and stopping time should be minimized to 
reduce the waste space on the magnetic medium and 
to insure rapid access of the intelligence to the com- 
puter. There are a number of groups known to be ac- 
tively engaged in the development of a high speed 
tape unit, such as is pictured in Fig. 3. Table II lists 
some of these and compares the characteristics of 
tape handling units. 


Magnetic Drums 


Tape and wire are highly satisfactory, although the 
access time is long and the wear severe for certain 
applications. The first magnetic drum consisted of 
magnetic tape wound around the periphery of a cylin- 
der and rotated at high speeds close to a magnetic 
head. This provided the short access time needed and 
reduced the wear but introduced a number of new 
problems. The magnetic field decays rapidly through 
air, a medium of permeability equal to one, as the 
gap becomes large. An air gap of 4» mil results in a 
signal loss of between 10 and 15 db. Furthermore, 
dynamic balance is critical since more than 1-mil run- 
out can cause large fluctuations in signal level and also 
restricts the head-to-drum spacing. 

At high peripheral speeds, the tape seam had a tend- 
ency to lift. To overcome this, M.M.M. prepared the 
pigment in solution form and the magnetic coating 
was sprayed on the drum surface. The signal output 
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is proportional to the thickness of the magnetic dis- 
persion; and the signal definition is inversely propor- 
tional to this thickness. Metallic magnetic coatings, 
electrolytically deposited on a metallic surface, are 
also available for drum surfaces. Some feel that the 
magnetic plated material is superior to the iron-oxide 
pigment and yields a harder, less abrasive surface 
which may permit contact drum recording. 

There is considerable variation between the size, 
shape, speed, pulse packing density and other param- 
eters in the design of drum memories. For comparison 
purposes, they have been tabulated in Table III. Fig. 
4 shows the magnetic drum used in the Harvard Mark 
IV computer. 


Magnetic Drum Heads 


Continuing work on heads for drum applications has 
increased the resolution of signals and the magnitude 
of output voltage. Engineering Research Associates 
has developed a head which, when spaced 2 mils from 
a drum rotating at a surface speed of 1600 in. per sec 
yields an output signal, induced from a dipole on the 
drum, of 4 millivolts. This signal is stepped up by a 
30/1 transformer and applied to the grid of a gate 
tube. 

Magnetic disk recording employs pigmented paper 
or plastic disks, magnetic metal disks such as stainless 
steel, or magnetic plated aluminum disks. Disk re- 
cording provides non-volatile memory for a large 
quantity of data. More important, the disks are small. 
lightweight, portable and can be easily filed away 
for storage. 

The Rabinow disk memory, Fig. 5, is typical. In it, 
all of the slotted disks are normally at rest. A multi- 
channel head is located in the slotted area and can be 
positioned to straddle a single disk. When the disk 
is rotated through the air gap in the head, the data is 
available for interrogation or modification. 


Magnetic Core Devices 


The nickel-iron alloys, molybdenum Permalloys and 
ferrites exhibit hysteresis loops approaching rectangu- 
larity and, hence, are the basis for a whole field of 
new memory systems. Fig. 6 shows a typical hysteresis 
loop for these materials. If the positive residual mag- 
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netization (+B,) is defined as state “one,” then the 
negative residual magnetization (—B,) will be state 
“zero.” At the conclusion of a magnetizing force, the 
materials will stay at either one or zero, depending 
on the sense of the magnetization. If the material is in 
state one and a positive magnetizing force is applied, 
a small change in flux will result. If a negative mag- 
netizing force were applied, a large change in flux 
would result as the core switches states from +-B, to 
—B,,. Upon the removal of the magnetizing force the 
core will assume the state —B, or will have stored a 
zero. By the application of windings around a toroid 
of the magnetic materials, voltages may be induced 
into these windings when magnetization is changed 
from zero to one or one to zero. 

The important characteristics of static magnetic 
devices are: 

Non-volatile memory. 

Access by a single current pulse. 

The property to discriminate between pulse am 
plitudes. 

Destructive read-out. Original information lost after 
one read-out and must be restored for preservation. 

Fast access time in the order of few microsec at the 
present state of development. 

Eraseable single core for a single bit of memory. 


Magnetic Shift Registers 


Fig. 7 shows a typical static delay line or shift 
register memory. Data are stored in every other core 
with the intermediate cores providing delay. Advanc- 
ing current pulses are applied alternately to odd- 
and even-numbered cores. The stored bits are shifted 
by one core per pulse in one direction. The diodes in 
the transfer circuit are used to insure that this shift 
is unidirectional. 

A “one” inserted in the first core induces a large 
voltage in the transfer loop upon the application of 
the Advance “A” signal. This voltage is of such am- 
plitude that with the proper turns ratio in the transfer 
loop a magnetomotive force is applied to change the 
state of the next core from zero to one. All cores to 
which the Advance “A” pulse had been applied had 
been changed to state zero and are ready to accept 
data from the intermediate cores when the Advance 
“B” pulse is applied. 

These devices provide for a serial-type memory. 
Parallel output from the cores can be achieved by the 
addition of a read-out winding; however, data is still 
stored and advanced in a serial manner. Data trans- 


FIG. 5—Rabinow disk memory 
system. Disks are arranged 
around the center post with a 
magnetic head mounted on 
this post. When disk slots are 
aligned, head can be rotated in 
position to straddle any one 
disk. Capacity is 30 billion bits 


of data. Access time is 1 sec. 
(Credit—National Bureau of Standards) 
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fer rates in excess of 500,000 cps have been achieved 
in the laboratory with reliable operation reported for 
long shift register in excess of 250,000 cps. 


Magnetic Matrix Memory 


Two types of magnetic matrix type memory systems 
have been developed: the coincident-current type and 
the core-diode memory. The former is particularly 
adaptable for large memory systems, while the latter 
is useful in smaller memory due to the nature of the 
external control circuits. The coincident-current mem- 
ory depends on amplitude discrimination for the selec- 
tion of the core, while the core-diode memory takes 
advantage of the unidirectional property of the diodes 
for the selection of the core for storage with the core 
providing the memory. Therefore, the core-diode 
memory is not amplitude sensitive. 

Consider a coincident-current memory consisting of 
magnetic cores arranged in rows and columns. Each 
core is linked by three windings. Two of the windings 
are connected in series by rows and columns, and the 
third is the common winding, as shown in Fig. 8. All 
cores are magnetized to either +B, or —B,, on the 
hysteresis loop shown. To change the bit of informa- 
tion in any core, pulses of current are simultaneously 
applied to the row and column of the core. 

Where these currents act singly, the application of 
a magnetizing force of H,,/2 to all cores through 
which a current pulse passes is insufficient to switch 
the core. It is only the core through which both cur- 
rents pass that is exposed to sufficient magnetizing 
force to cause a change. Consequently, the selected 
core will be magnetized in the desired direction, while 
all other cores are unaffected. The readout is obtained 
by observing whether or not the flux changes in the 
selected core. If the flux changes, the voltage will be 
induced in the third series winding which passes 
through all the cores. If a voltage is observed as a 
result of the change of flux in the interrogated core, 
this core is restored to its initial state by circuits 
activated by the read signal. 


Core-Diode Memory 


Consider an array of magnetic cores and diodes ar- 
ranged in rows and columns. Each core is linked by 
two windings; the first set of windings is connected 
in series by columns, each winding of the other set 
is connected in series with a diode. All of the diode 
terminations on a single row are connected in common. 
All of the winding terminations of the second set of 


FIG. 7—Memory circuit of the shift register type. 
Two cores are required for each binary digit. Stored 
bits are shifted one core per pulse. 


FIG. 8—Coincident-current type of magnetic matrix 
memory. Cores are arranged in two-dimensional ar- 
ray. Hysteresis loop for cores is shown at top. 


FIG. 9—Circuit diagram of core-diode memory sys- 
tem. Each core is linked by two windings. The first 
set is connected in series by columns. Each winding 
of the other set is in in series with a diode. 


OCTOBER 1953 





FIG. 9 


TT A 


Flux 
density 


Read -in 


FIG. 6 — Hyster- 
esis loops of some 
new materials ap- 
proach this rec- 
tangular form. 


PT 
PT 


H 


Paths of operation of 
QO magnetic memory unit 


TT > 





105 











Table II—Comparison of Magnetic Tape Handling Units 












































Transverse Linear 
packing packing 
Normal tape Starting Stopping density density Servo slack 
speed time time (Channels (pulses handling 
Computer (in /sec) (millisec) (millisec) per i in. n. width) per in.) device 
Uniservo (Remington Rand) 100 10 10 | 8 per Vin. 1 28 Balanced loops 
-1BM- 701 75 5 5 | 7 per in. 100 Va acuum columns 
Raydac (Raytheon) | 30 forward 
60 reverse 5 5 i, Sg 7 per gin. 90 | W hippletree 
“SEAC (N.B.S ) 60 5 5 q per / \% gin. 110 Basket 
Potter—901A 15 forward 5 5 6 per )4in. 100 | Photoelectric 
| 30 reverse 
C.R.C. (N.C.R.) 15 
90—search 3 3 10 per Lin. 134 
Elecom 120 (U inderwood) 20 50 50 | 6 per gin. 100 
‘Argonne Labs 50 3 3 | 42 per 2 in. | 100 Basket 
Table I11—Comparison of Magnetic Drum Memories 
‘ . a aati J - any és = ee 
Linear Pulse 
Surface Packing | Repetition 
Speed Diameter Speed Density | Rate 
Cc ompany or Project rpm in. in/sec. pulses /in. ke/sec 
Burroughs Laboratory Cc omputer 3450 12 2200 55 | 128 
aunmemeanans —— | 1 —_ - _ 
C ‘aldic (U niversity of C ‘aif. 1600 100 | 160 
Magnetronic aie srvisor (" T wveniebe r* 1170 20 1225 | 20 20 
E RA- 1101 (Remington. Rand) 3450 8 1450 | 80 128 
Mark III (Harvard) 7200 414 3000 | 10 | 30 
Mark IV (Harvard) | 3450 14 2500 | 10 | 100 
1BM-701 | 2929 14 2150 | 16 100 
IBM-650_ 13,000 1 2700 | i | 120 
Elecom-120 (Underwood) 3.450 10 1800 60 | 108 
Cc RC-102 (N. Cc R. ) 3450 9 1600 75 | 120 
Edv ac (Brush Development Co.) 3450 12 2200 80 175 
Ferranti Computer 1800 616 610 163 100 





*For a detailed description of the Reservisor, see the Today’s Design feature, ‘‘Magnetic Memory Inventory,” 


beginning on page 124 of this issue 





windings are connected by columns in common, as 
shown in Fig. 9. Words to be stored correspond to 
columns in the matrix. The digits within a word cor- 
respond to the rows in the matrix. All cores are mag- 
netized to either +B, or —B, on the loop of Fig. 9. 
To modify the state of magnetization of the cores in 
a single word, the following sequence is executed. All 
cores in the word column selected are cleared by 
passing current through the series windings. If a 
“one” is stored in the core, a voltage is induced into 
the first set of windings which may be detected by 
electronic circuits as in the previous system. These out- 
put data polarize the lines corresponding to the digits 
and the application of a pulse to the column line as- 
sociated with the first set of windings will reinsert the 
data into the cores. 
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Fig. 10 shows an array of the core-diode type. The 
cores are two wraps of % mil orthonik on % in. diam 
bobbins encased in plastic for ease in mounting. 


Dynamic Magnetic Flip-Flop Circuits 


Two types of dynamic magnetic flip-flop circuits 
will be mentioned. The first is a high frequency car- 
rier flip-flop based on the magnetic amplifier principle. 
and the second, a ferro-resonant circuit based on the 
non-linearity of the magnetic core. The carrier-type 
flip-flop is a saturable-core magnetic amplifier with a 
large amount of positive feedback. It is similar to the 
bistable electronic circuit (flip-flop) in that both cir- 
cuits are basically amplifiers with positive feedback 
or regeneration. A high frequency carrier provides the 
energy to lock one of the two cores in the flip-flop 
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FIG. 12—Ferro-resonant flip-flop memory system. (a) Curve showing the 
drop in the effective inductance of inductor L when subjected to strong mmf; 
(b) circuit diagram; (c) voltage vs current curve including a negative re- 


sistance region. 


R-F power 
o—_f{t—- 
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- Variable A 


Trigger 








vy R-F envelope output 


FIG. ‘11—High-frequency carrier magnetic flip- 
flop circuit. This system is based on magnetic 
amplifier principles. Cores are made of molyb- 
denum Permalloy tape. 





circuit in a saturation state. Fig. 11 shows a carricr- 
type magnetic flip-flop with the two cores and asso- 
ciated bridge type regeneration circuit. 

Operation is based on the control of effective in- 
ductance by changing the degree of d-c saturation of 
the core. If the core is unsaturated, there is a rela- 
tively high ratio change of flux linkages to change 
of coil current. The effective inductance of the coil 
is relatively high. If the coil should become d-c 
saturated, small changes in current can no longer 
cause substantial changes in flux linkages and the 
effective inductance is therefore relatively low. The 
feedback magnetizing force must be great enough so 
that as the saturation of the core is approached or at- 
tained the feedback magnetizing force will increase 
to such an extent as to pull the core into further 
saturation and lock it there. 

E.R.A. developed a magnetic carrier type flip-flop 
using these principles. The cores were made of 4-79 
Molypermalloy tape, % mill thick and 34. in. wide, 
mounted on a bobbin of mean diam % in. The carrier 
frequency was 1.4 mc, and the circuit operated at a 
maximum pulse rate of 400 ke. By techniques similar 
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FIG. 10—Array of the 
core-diode type built 
by the Burroughs 
Corp. for the ENIAC 


computer. 


to those described, binary counters, pulse amplifiers 
and logical “and” circuits have been designed. 


Ferro-Resonant Flip-Flop 


The ferro-resonant principle, is incorporated into 
the flip-flop designed by the Computer Research Cor- 
poration. The flip-flop action results from the negative 
E vs I characteristic that is an inherent property of 
either a series or parallel circuit of a capacitor and 
an iron core inductor. By the selection of the proper 
load resistance a bistable circuit can be designed. In 
Fig. 12a, L is an iron core inductor and will undergo 
a-c saturation if subjected to a strong magnetomotive 
force, causing a reduction in the effective inductance 
of L. A certain capacitance C has been chosen and 
minus X~ has been plotted on the same graph to the 
same scale. At point Iz, the value of X; and X¢ are 
equal in magnitude and opposite in sign so that the 
circuit is in series resonance for this particular value 
of alternating current. This resonance has been named 
“ferro-resonance” because of the ferromagnetic nature 
of the inductor involved. 

If this non-linear L and linear C are connected in 
series as shown in Fig. 12b, and the alternating cur- 
rent is increased, the E-I curve of Fig. 12c will be 
obtained. The voltage across Le will first rise, reach 
a maximum, then decrease to a minimum at a current 
value Ip. This curve shows a “negative resistance” 
region. If the proper operating voltage is chosen and 
the value of R is small enough there will exist two 
possible stable values of I4¢ : one at M, characterized 
by low current and high inductive reactance, and one 
at N, where the current is high and the circuit is 
lightly capacitively reactive. 

If a second winding is applied to the inductor of 
Fig. 12b it is possible to apply a trigger pulse to this 
winding and raise the current from state M to state N. 

The concluding part of this article will appear in 
the November issue. Included in this treatment will 
be delay lines of many types; electrostatic memory 
systems; ferroelectric storage; electronic bistable cir- 
cuits and other systems. O00 
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Economy in 


Bearing 


Seal Space 


In some applications, minimum seal space is 
necessary to condense design, and to reduce 
weight and costs; in others where unusual 


operating conditions are encountered, greater 
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FIG. 1 


space must be provided for double seals. 


E. P. Stahl, Tue Gartock Packinc Company 


MorE OFTEN THAN NOT a design engineer when de- 
veloping a new machine concerns himself primarily 
with major elements of mechanical design such as 
drive elements like bearings and gears and the hous- 
ings for them. He gives little or no consideration to 
other seemingly unimportant details of design that are 
nonetheless vital to the successful and trouble-free 
operation of the assembly. 

One of the items frequently overlooked is the pro- 
vision of adequate space for oil or grease seals for 
bearings. The matter of seal space for modern machine 
designs deserves well informed attention and con- 
sideration in order that the seals used may give 
optimum service. It should begin on the drafting 
board because a good sealing job cannot be done 
unless adequate seal space is provided. 

In many applications it is desirable to rigidly limit 
seal space, both axially and radially in the interest 
of condensing the overall machine size, reducing total 
weight and guarding against possible interference 
with adjacent parts. Fig. 1 shows some seal forms 
that can be used in minimum seal space with a pos- 
sible saving in overall machining, housing and _in- 
stallation costs. 

Design A shows a sectional drawing of a narrow 
springless single-bevel washer type leather seal used 
for applications where restricted axial housing space 
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precludes the use of standard spring-loaded types, and 
where sealing conditions are less severe than those 
normally encountered. Design B shows a similar seal 
construction employing a non-spring-loaded synthetic 
rubber sealing member. Such seals as Designs A and 
B are available in widths as narrow as ¥% in. thus 
permitting considerable space saving axially. 

Space-saving springless rubber seals are also avail- 
able with narrow rinds, a term denoting radial height 
above the shaft. In some designs the rind is so narrow 
that the seal can be press fitted into the same housing 
bore tha receives the bearing, thereby reducing ma- 
chining and assembling costs and condensing design. 

Design C, Fig. 1, is such a narrow cross-section seal 
consisting of a metal stiffener ring reinforcing member 
bonded into and surrounded by a synthetic rubber 
sealing member. This seal is suitable for use in thin- 
section housings made from relatively soft metal such 
as are often found in aircraft designs. 

Design D is a springless seal with a narrow rind 
which can be used alongside a needle bearing with- 
out counterboring. The sealing member has a syn- 
thetic rubber sealing member bonded to a metal shell 
designed to press fit into a housing. The simplicity of 
this seal is obvious. Design C and D seals both are 
available with garter springs where the rind height 
permits. 

An outstanding example of the use of synthetic rub- 
ber narrow-rind seals is the steady bearing shown in 
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Fig. 2 —_ narrow cross-section synthetic rubber seals 
are press fitted into a housing at either end of a 
needle bearing. In this application, the bearing and 
seals are mounted in a straight through bore making 
for simple and low cost machining and easy assembly. 
The use of unit type seals also eliminates the need 
for bearing end covers. 

Although the radial space available for the seal 
shown in Fig. 1, Design D, may be only % in., a seal 
of this type may be fitted into the bearing bore 
without an additional counterbore. Through modern 
mold design and modern molding techniques, bonded 
synthetic rubber seals of this type assure perfect con- 
centricity of the sealing member within the outside 
diameter of the seal. Furthermore the bonding pre- 
cludes possible leakage between the sealing member 
and the case. 

A second application in which a unit or lip type 
synthetic rubber seal is used with a bearing is shown 
in Fig. 3. Here a press fit lip-type synthetic rubber 
seal is used in the same o.d. bore with a ball bearing 
on a centrifugal pump shaft without need for counter- 
boring. The simplicity of this application is obvious. 

In Fig. 4 a press fit lip-type seal is illustrated using 
the same housing bore of a tapered roller bearing on 
a conveyor idler. Here the seal is pressed against the 
outer cup of the bearing making for a simple and 
easy means of assembly. The seal is so constructed 
that there is no interference with the bearing cage or 
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FIG. 1 (Facing page)—Variations of two types of 
non-spring-loaded unit bearing seals: A and B, nar- 
row width; C and D, narrow rind. FIG. 2 (Left)— 
Minimum space seals for needle bearing. FIG. 3 
(Below)—Press-fit seal to protect centrifugal pump 
bearing. FIG. 4 (Below)—Press-fit seal for tapered 
roller bearing on conveyor roll. FIG. 5 (Below)— 
For light duty service a flange seal can act both as 
cover and bearing retainer. 
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inner race. This bearing and seal arrangements also 
make for condensed design and simple and easy seal 
assembly. 

There are some applications used with bearings 
where it is not possible or practicable to extend the 
housing out sufficiently to form a cavity or recess 
into which to press a standard or conventional lip- 
type seal. In such cases it is posible to use a so-called 
flanged-lip seal. These stamped metal flanges can 
usually be made at much lower cost than cast flanges 
because the cost of drilling holes and machining the 
part to close tolerances is eliminated. In cases where 
there is not a great deal of end thrust, the stamped 
flange is also rigid enough to hold the bearing in place 
as shown in Fig. 5. For the past several years there 
has been a growing trend on the part of automobile 
and aircraft engineers toward use of flanged type oil 
seals to conserve space, reduce weight and reduce 
costs, 


Seals for Severe Conditions 


Where unusual operating conditions are encoun- 
tered, a great amount of seal space is required than 
for the standard single. seals previously described. 
These wider seals include dual or combination seals 
and single seals mounted in tandem or reverse tandem 
assemblies, as indicated in Fig. 6 by way of sectional 
drawings. These dual or combination type seals are 
approximately twice the width of standard single-lip 
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FIG. 6 — Cross-sections of several 
dual and combination type seals. 


FIG. 7 — Double-tandem seals for 
vertical reduction drive. 
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seals. Like the single-lip seals previously described. 
they are designed to press fit into a machined recess 
or counterbore. 

Design A, Fig. 6, is a unit type double-opposed lip- 
type seal with one spring-loaded sealing member and 
one unsprung member. This seal is used with bearings 
where extreme sealing conditions prevail. The spring- 
loaded sealing member is pointed toward the bearing 
to retain lubricant and the unsprung sealing member 
is pointed toward the atmosphere to exclude dust and 
liquids. Design B is a dual unit type seal for lubricant 
retention and dust and dirt exclusion. Design C is a 
dual tandem seal construction used for applications 
where extremely dirty conditions prevail. This seal is 
mounted with both sealing lips pointed outward. 
Design D is a combination felt seal used for relatively 
dirty conditions. This seal is mounted with the felt 
toward the exposed side. Design E is a lip-type double 
opposed type seal with two spring-loaded sealing 
members. This seal is recommended for lubricant re- 
tention and exclusion of solid, semi-solid, semi-liquid 
and liquid material. It is sometimes used to separate 
two types of lubricants. Design F is a double tandem 
lip-type seal having both sealing members spring- 
loaded. This seal is often used for vertical applications 
under a head of oil or otherwise under pressure. 

No attempt will be made to illustrate applications 
of all the dual and combination lip-type seals previ- 
ously described. Several representative applications 
should suffice. Fairly typical of the application of a 
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FIG. 8 (Facing page)—Opposed tan- 
dem seal on planetary speed reducer. 


FIG. 9 (Below )—Ineffective (left) and 
effective (dual) seals on pump shaft. 


i aaa 


Vie 





SS SSS SS SY 


NSS 


Apr 


| SS 
VLE 





VILL 


or 


y 
; 
y 
/ 
/ 


double tandem lip-type seal is the vertical shaft of a 
reduction drive on a polishing head, shown in Fig. 7. 
Fig. 8 illustrates a motorized planetary speed reducer 
employing a double-opposed type seal on the output 
shaft. Many motorized speed reducers operate in 
dirty surroundings such as foundries, steel mills and 
grinding rooms. The seal used here consists of two 
synthetic rubber sealing members mounted in opposed 
relation in a single shell or case with one sealing 
member spring-loaded and the other non-spring- 
loaded with the spring-loaded member facing the 
bearing. 

Ofttimes a seal in a mechanism is condemned for 
failing prematurely when it is faulty machine design 
in which sufficient space was not allowed in the 
original design for an adequate seal. An outstanding 
example where more seal space should have been 
allowed in the original design in order to apply a 
double seal is shown in Fig. 9, illustrating at the left 
a single seal on a low-pressure water pump designed 
only to retain the pump fluid. It was found that the 
pump at times created a vacuum at the seal drawing 
air and dirt through it into the bearing chamber. A 
second seal facing outwards (detail at right) was in- 
stalled to prevent this. 

Adequate seal space is an important item in mod- 
ern machine designs where optimum seal and bearing 
performance are desired. If sufficient seal space is not 
provided in the original design of a mechanism, the 


ceal will fail prematurely. ooo 
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Bearings and Lubrication 


THE FOLLOWING ARTICLES have appeared in ELECTRICAL 
MANUFACTURING in a continuing editorial program re- 
porting new developments and new design data on the 
always-present problem of bearings in electrical equip- 
ment. 


Mounting Factors Affecting Bearing Noise in Small Motors, 
D. E. Batesole, March 1949, page 78. Fifteen design 
suggestions for properly mounting ball bearings. 


Ball Bearing Greases for Motors at Extreme Temperatures, 
December 1952, page 90. Data from military and in- 
dependent research correlated for the designer of in- 
dustrial equipment; longer life indicated with sodium- 
calcium base and high-viscosity oil. 

Size Selection Chart for Ball and Roller Bearings, January 
1953, page 106. Nomograph and table aid in selecting 
bearing size for a given speed, life and load capacity. 

Selecting Ball and Roller Bearings for Design Economy, 
April 1953, page 136. Review of factors related to 
effective and reliable performance as an aid in selecting 
anti-friction bearings. 


Clover-Leaf Heating 
Element in Degreaser 


Use OF ELECTRIC HEAT simplified the 
design of a combination vapor de- 
greaser, rinser and solvent recovery 
still in a compact unit 38 in. long by 
18 in. wide and 42 in. high. Distilled 
solvent is collected by means of a 
condensate return trough, then passed 
through a water separator to the rinse 
sump. Overflow from the latter feeds 
the boiling sump. It is produced by 
Phillips Manufacturing Co., Chicago 
54. 

To provide a capacity of 200 lb per 
hr of cold work, 4000 watts of heat 
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energy are available in a sheathed 
heating element formed in a concen- 
trated clover-leaf pattern. Heater can 
be operated off single or three-phase 
circuits from 110 to 550 volts a-c. 
On and off control is through a heavy 
duty switch actuated by a liquid-filled 
thermostat bulb placed directly over 
the heater element. Switch is set to 
shut off the heater when the solvent 
reaches 295 F, a condition that occurs 
when the solvent is 70 per cent con- 
taminated. Otherwise the distillation- 
condensation cycle is self-regulating. 

As a solvent recovery still, the 100 
CS unit has a distillation rate of 7 
gal per hr based on 30 per cent con- 
tamination of solvent. Ooo 










































Plasties 


Applications 


in Business Machines 


Selected case histories show how phenolics, ureas, 


nylon, glass-polyester and other materials are used by 


IBM for essential elements in many machine parts. 


Po We Reynolds, Manager, Plastics Laboratory 
INTERNATIONAL BUSINESS MACHINES CORPORATION 


AT LEAST SEVENTEEN different plastics materials are used 
in the manufacture of IBM equipment (electric and 
electronic accounting machines, time-recording equip- 
ment and electric typewriters). This equipment de- 
mands precision-made components in which plastics 
materials perform an essential role. Materials are sought 
that have a minimum of dimensional change and maxi- 
mum wear life under the varied atmospheric condi- 
tions to which the equipment is subjected. The general 
appearance and esthetic appeal is also given much 
design consideration. Some of the applications and 
related problems are discussed here. 


Phenolics 


Control Panel (Fig. 1). Most IBM accounting ma- 
chines are equipped with control panels employing 
pluggable connectors. Since contacts must accurately 
mate, it is essential to maintain accurate alignment 
both horizontally and vertically. The panel shown in 
Fig. 1 is 10.350 +0.014 in. long, 9.350 +0.014 in. wide 
and 0.375 in. +0.010 in. thick. 

The contact panels were formerly fabricated from 
a fabric-base phenolic laminate. Change to a molded 
part was motivated by two requirements: better di- 
mensiona] stability and reduced cost. Because of the 
close tolerances required, it was necessary to select a 
material with uniform shrinkage from batch to batch, 
and good dimensional stability. A high-grade general 
purpose phenolic was selected. 

After consultation with many mold engineers, we 
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decided that a compression mold had the best chance 
for producing the part to specifications. Hole loca- 
tions had to be held to +0.007 in. from the center to 
either end, in both the horizontal and vertical plane. 
Diameter of the holes are held to from +-0.002 in. to 
—0.000 in., and a flatness of 0.020 in. total indicator 
reading. 

Since uniform heating of the mold has a direct bear- 
ing on the molding shrinkage of the material, which 
in turn determines the extent of stress molded in the 
part, it was decided to locate the core pin by alternate 
grouping from both the cavity and force side of the 
mold. The steam ports were then located at a uniform 
distance from the cavity on each half of the mold. 

Construction of the retaining and guide plates for 
the core pins created a need for determining the 
amount of shrinkage which would occur in heat treat- 
ing the steel plates before boring all the holes. Pre- 
liminary tests on a small plate provided data that 
indicated the extent of full-size shrinkage. With the 
solution of this and other problems, and with the 
application of experienced molding techniques, parts 
were produced to specifications. 

Circuit Breaker Cams (Fig. 2). These parts for 
accounting machines were compression molded for 
years from a phenolic-impregnated paper, produced 
by only one vendor. Although the material was sat- 
isfactory for this application, it was classified as “spe- 
cial” which meant that any interruption in its manu- 
facturing by the lone supplier would cause an incon- 
venience, to say the least, to IBM. Another material 
was sought that would be equivalent to or superior 
to the “special,” and commercially available. 





ELECTRICAL 





MANUFACTURING 


aca EC en IS 


mae (meme pee 








mam WwW WD = 


—— SS 





oe RE 


a, 
ne oe et 


Se ee 
i ot ee oe oe oe oe oe 
@-0°e-@ @-4@€-@ @ 


oe ee ee ee ee ee 
ei eea eae 
eee ee 


e.@¢e 


As a result of test evaluation, a high-impact phe- 
nolic was selected as being equal in properties. It can 
be preformed, molds much easier, has better machin- 
ability, and provides a slight reduction in unit cost. 

Wire Contact Relay Assembly (Fig. 3). The IBM 
wire contact relay (which has evoked considerable 
interest) derives its name from the fact that the con- 
tact springs consist of silver alloy wires. The relays 
are made in three sizes, with either four, six or twelve 
transfer contacts and with a wide variety of magnet 
coil sizes and arrangements. The unit is pluggable to 
facilitate service and is small and compact to con- 
serve space. There are seven different plastic com- 
ponents included in this assembly; they are listed in 
the appended table and shown in the exploded view. 

The relay frame is the major structural unit to which 
most of the other components are attached. It is 
plunger molded from a combination of 25-per cent 
general-purpose phenolic and 75-per cent heat-resist- 
ant phenolic. Included in the molding are two silver 
alloy inserts and one brass insert. The relative ease 
with which the general-purpose phenolic can be 
molded overcame, to a degree, the difficulty involved 
in the molding of heat-resistant asbestos-filled phe- 
nolic. 

Two factors dictated the material choice for this 
part: dimensional stability and heat resistance. Oper- 
ating temperatures of these relays will run as high as 
160 F. After much experimental work dimensional 
tolerances were set within practical molding limits. 

Wire Contact Relay Terminal Support (Fig. 4). 
This part is transfer-molded; the material originally 
specified was an improved impact phenolic (cotton 
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FIG. 1—Left, close-up of compression-molded 
phenolic control panel for accounting ma- 
chines. Above, panel assembly in functional 
position showing mating of contacts. 





FIG. 2—High-impact phenolic is used in this 
precision circuit-breaker cam for timing de- 
vices in accounting machines. 


flock). It is now being produced from a Hycar rub- 
ber phenolic. 

An improvement in the original impact strength of 
the cotton-flock phenolic part was found desirable, 
because rejections due to fractures and breaks around 
the holes were too high. There were two contributing 
causes to this trouble: the snug fit of the spring con- 
tacts into the molded holes, and the insertion and 
tacts into themolded holes, and the insertion and 
removal of the tapered plugs into and from the spring 


113 



































2. NYLON BOBBIN 


oo 


PLATE 


CONTACT WIRES, 


5. ADJUSTING PLATE 


6. FRAME 
3. ARMATURE 
WIRE 


4. ARMATURE 10— ~~ 4 

DAMPER EE 
TERMINAL 
e 6 KS 


OUTER = IST COIL 
INNER = 2.ND COIL 





FIG. 3—Seven different types of plastics (including rayon fabric) go into the IBM contact relay shown here 
in one of three different types. Exploded view indentifies the plastics parts in a typical relay (see also table). 


Plastics Parts in IBM Wire Contact Relay Assembly 





Part 
Materials (Numbers refer to Fig. 3) 
Rayon V 
Nylon Magnet coil bobbin (2) 


| 








| Magnet coil insulation outer wrap (1) | Protective coating for magnet wires. Ease of assembly. 


| 


Function and reason for selection of material 


To retain magnet wires without use of cotton intervene. 
Toughness and ability to be molded in thin sections. 
Also heat resistance. 





Urea formaldehyde Armature wire guide (3) 





Nonrigid viny] | Armature damper (4) 
copolymer 

Punchable grade 
paper-base phe- 
nolic laminate 


Contact wire adjusting plate (5) 


Heat-resistant Fraine (6) et 


phenolic 





Hycar phenolic | Terminal support (7) 





contacts. It should be noted that the small wall sec- 
tions and narrow contact supports necessitated the 
use of a low-bulk material which eliminated the pos- 
sibility of resin separation in the narrow sections. 

With the introduction of Hycar phenolics, with 
their low bulk factor and good impact strength, it 
was felt that this material might do a better job on 
this part. After testing the molded parts, particularly 
for resistance to cracking, this material was approved 
as a replacement for the cotton-flock phenolic. 


Ureas 


Wire Contact Relay Armature Wire Guide (Fig. 5). 
This part positions the wire contacts when they are 
actuated by the operation of the armature. Many dif- 
ferent materials were tested for resistance to groov- 
ing caused by the wire contacts. A urea plastic 
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|Low rebound characteristics. 


Positions the wire contacts when actuated by the 
operation of the armature. Ability to resist grooving 
from the action of the wire contacts. 


| 





| Anchor for end of wire contacts which permit presure 


adjustment. Economy of fabrication and required 
dimensional stability. 


Major structural unit supporting assembled components. 
Dimensional stability and resistance to temperature rise 
during operation. 


Retains assembled contacts for plug-wire insertion. 
Must resist force required to assemble contacts in holes, 
and also resists pressures from insertion of terminal 
plug-wires. 


proved to be the best. The guide was first produced 
as a separate part and assembled to the armature by 
a riveting operation. Experience in this method of 
manufacturing showed that there was a_ large 
amount of scrapped parts due to breakage. We then 
molded the part directly to the armature and success- 
fully eliminated the scrap due to breakage. 

The accuracy which has to be maintained in the 
finished part is evidenced by the following tolerances: 
parallelism or alignment of the holes within 0.003 in.; 
distance between holes +0.003 in.; location of oper- 
ating surface of holes from the bottom of the armature 
+0.003 in., and flatness within 0.002 in. 

Although the molding of the guide integral with 
the armature did eliminate assembly difficulties, we 
were confronted with equally troublesome molding 
problems such as maintaining necessary operating tol- 
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erances, shrinkage, cracking, hole alignment, and 
warpage of the assembly. Some of these troubles were 
caused by the inherent high molding shrinkage of 
the urea. 

The guides were originally designed and molded as 
a solid unit, held to the armature by a material lock 
through sheared loops in the armature. This method 
of holding the material to the insert or armature 
proved quite satisfactory. However, we discovered 
that even with these relatively small pieces the total 
shrinkage contributed to a high reject rate due to 
warpage, misalignment of holes, and off-tolerances. 

As a result of this experience the mold was re- 
designed to incorporate separating fins between each 
two-hole group; that is, the 4-hole armature guide 
had one separator; the 6-hole two separators; and 
the 12-hole, five separators. At each 2-hole group loca- 
tion the armatures were sheared to a narrow loop to 
provide a means of mechanically locking the urea to 
the insert. Of all of the urea compounds we tested, a 
very soft-flow MUP32 color® compound gave maxi- 
mum resistance to grooving. 


High-Pressure Phenolic Laminates 


Brush-Holder Block (Fig. 6). Eighty multiple- 
strand wire brushes and their connecting plugs are 
assembled in this block. These brushes complete elec- 
trical circuits through holes in IBM punched cards 
when the cards pass the sensing station. To assure 
proper contact, alignment of the brushes to the holes 
must be highly accurate; therefore, very close tol- 
erances must be maintained. 

Functional requirements dictated the use of an in- 
sulating material with high electrical resistance, good 
dimensional stability and relatively good machinabil- 
ity. These requirements were first met by using a 
grade LE (fine-weave fabric) phenolic laminate pur- 
chased as a rectangular blank from which the part 
is fabricated to print specifications. 

In a search for a still better material, we changed 
the specification from grade LE laminate to a random- 
weave fabric laminate. Tests proved this material to 
be superior in machinability and dimensional stability. 

With the hope of improving the part and reducing 
the cost, we are investigating the possibility of mak- 
ing this part by molding. We are conducting tests on 
parts from several different materials. The results look 
very promising, especially with a glass-filled alkyd. 

Duo-Relay Insulating Spacers (Fig. 7). These parts 
serve as insulating spacers between current-carrying 
parts in many of our electrical units. In many in- 
stances as many as eight spacers and contact springs 
may be stacked in one assembly. 

The parts are supplied in various thicknesses rang- 
ing from ';4 in. to % in. The original material speci- 
fication called for a NEMA grade paper-base laminate. 
These parts were formerly purchased on a cold-flow 
specification and each shipment was so tested. 

Experience showed, however, that this specifica- 
tion was not sufficient to assure dimensional stability. 
It was discovered that the assemblies would loosen. 
Investigation showed this loosening to be due to 
shrinkage of this part resulting from loss of volatile 


*U. S. Department of Commerce Commercial Standard CS-147-47 for Molded 


Urea Plastics. 
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FIG. 4—Relay terminal is transfer-molded from 
a rubber-phenolic material. 





FIG. 5—Soft-flow urea-formaldehyde is selected 
for this armature wire guide to provide required 
resistance to grooving. 





FIG. 6—Close-tolerance brush holder is fabri- 
cated from random-weave fabric-based phenolic 
laminate. 





FIG. 7—NEMA XXX punchable grade phenolic 
laminate is used for relay insulating spacers; 
dimensional stability is major requirement. 


115 













































matter. In addition to the shrinkage problem there 
were some instances where the assemblies swelled 
sufficiently to cause fracture of the heads of the re- 
taining screws. 

To overcome these difficulties the NEMA grade XX 
material was replaced by a special triple X punchable 
grade. This material has given assemblies with much 
better dimensional stability. 


Low-Pressure Glass-Reinforced Polyester 


Potentialities of this material appear to be great. 
We have been investigating it for several years for 
housing and cover applications, and at present are 
using it for producing the dust cover (Fig. 8) for 
one of our clocks. 

This part had previously been produced from steel, 
aluminum, vinyl, and fiber. The initial glass-fiber 
polyester parts were molde dfrom a_ glass-fiber 
preform and a nonflame-resistant polyester resin. Wall 
thickness was 0.040 in. To conform to Underwriters’ 
specifications for flame resistance and impact strength, 
the flange thickness was increased to 0.060 in. and a 
flame inhibitor added to the polyester resin. 


Cellulose Acetate Butyrate 


Machine Cover Trim Extrusions (Fig. 9). These 
parts were made originally from aluminum extrusions. 
The changeover was made at a time when aluminum 
was scarce. A change in design and method of mount- 
ing of the extrusions was necessary in order to accom- 
modate the plastics material. 


Methyl Methacrylate 


Card Weight (Fig. 10). The function of this part is 
to apply pressure to IBM tabulating cards in a ma- 
chine hopper to permit proper feeding of the cards 
from the hopper. Originally it was produced as a 
phenolic molding with a threaded hole in the center 
for the assembly of a chrome-plated die-cast handle. 
This material failed to meet the abuse of handling 
and dropping to which it was subjected. Replacement 
frequency of broken card weights required a change. 

Careful consideration had to be given to appearance 
as well as function. It was decided that a transparent 
material should be used so that the cards would at all 


FIG. 8—Glass-polyester dust cover for clocks replaces steel 
and other materials. 
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times be visible in the hopper. On the basis of these 
considerations the choice of material was narrowed to 
butyrate, polystyrene, and acrylic. 

The part went through several design changes be- 
fore final acceptance. It was originally decided to 
mold the part from butyrate, as this material would 
certainly take the abuse to which it would be sub- 
jected. Whether its blue tint would be acceptable 
was a question. After a field evaluation it was de- 
cided that a colorless transparent material was pre- 
ferred. Not only was the opaqueness of butyrate un- 
acceptable but it exhibited poor nicking resistance. 

Styrene was acceptable as to its transparency, but 
its resistance to chipping, corner breaking, and _ sur- 
face marring was very poor. 

Acrylic plastic stood up well in its resistance to 
chipping, nicking, corner breaking and general sur- 
face marring; moreover its transparency is outstand- 
ing. It was therefore specified and is now being used 
for this part. 

Vinyl 

This is one of the most versatile of all thermoplas- 
tics because it is available in many forms such as 
coating, casting resins, rigid and nonrigid moldings 
and calendered sheets. In addition to its well-known 
use as wire insulation and heat resistant tubing for 
circuit identifications, vinyl finds use as dial indica- 
tors, platen cushions, electrographic pen barrels and 
as vinyl-coated steel covers. 

An interesting application for vinyl-coated steel is 
found in IBM machine covers (Fig. 11). An earlier 
design change from a black wrinkle-enamel finished 
steel cover to a gray wrinkle-enamel finished cover 
led to appearance improvement, but did not meet the 
requirements for resistance to general wear and 
scratching. A material was then sought that would 
provide better wear resistance without imparing the 
appearance improvement already gained. The viny]- 
coated steel finally seemed to meet all requirements. 

A calendered vinyl sheet 0.020 in. thick is bonded 
to steel in a multiple platen press and simultaneously 
embossed with a grained pattern on the surface of 
the vinyl. The sheets are then fabricated into covers 
by convenient sheet steel forming equipment. 


FIG. 9—Extruded cellulose acetate butyrate replaces alu- 
minum trim. 


ELECTRICAL MANUFACTURING 


Amt cet tree eens 


ERIE 






















ed 
sly 

of 
OTS 





ORE AE A ITN 


et eC LE A I 





FIG. 11—Embossed vinyl-coated steel for busi- 
ness machine housings answers the requirements 
for good appearance and high wear resistance. 


Nylon 


Magnet Coil Bobbins (Fig. 12). A contributing 
factor to the increased operating efficiency and gen- 
eral improvement of many of our magnet coils has 
been the use of a flanged nylon bobbin as a replace- 
ment for the laminated phenolic tubing on which the 
magnet wire is wound. Nylon is a material charac- 
terized by its toughness, wear resistance and mold- 
ability in thin sections. This change eliminated the use 
of cotton interweave in the winding operation, in- 
creased the heat resistance of the sleeve, and provided 
greater strength. 

These results were not accomplished without mold- 
ing and finishing problems. For instance, since all 
bobbins are produced in a split mold, it was difficult 
to hold the thickness of flash on the parting areas to 
the required minimum. The molders were also con- 
fronted with the problem of barrel warpage and main- 
taining inside diameter tolerances. It has been nec- 
essary to exercise close control in the molding tech- 
nique to provide bobbins with a minimum of re- 
jections. It is generally necesary to remove the flash 





FIG. 10—Acrylic provides necessary resistance to chipping, 
ete., plus transparency, in card weight in IBM machines. 
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FIG. 12—Two appli- 
eations for nylon in 
IBM machines: Left, 
electric typewriter 
cam; right, flanged 
magnet-coil bobbins. 


after molding. In this operation, the bobbins are 
loaded in a tumbling barrel with granite chips, alun- 
dum, and water, and are tumbled to remove the flash. 
Cams and Other Applications. We are also using 
nylon in the production of a cam used in our electric 
typewriter. Because of the toughness and wear re- 
sistance of this material, it has proved to be very 
satisfactory in this application. Nylon is also being 
evaluated for gears and bearing applications. 


Conclusion 


Our experience in the design of molded plastics 
parts has brought us to the following conclusion: 
There are four interdependent factors related to the 
production of a satisfactory molded item: 


1. Good Part Design 

2. Correct Material Choice 

3. Proper Type of Mold and Mold Design 
t. Experienced Molding Technique 


None of these may be violated without the penalty 
of an unsatisfactory part. Adherence to all will find 
its reward in an optimum design. O00 
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Controls 


safeguard automatic 


operation of a packaged 


steam generator 


Protective 


Thermostat 


How a control system was developed to safeguard unattended operation 


of a continuous high-low steam boiler designed for both gas and oil fuel: 


fail-safe protection is provided for all operating conditions. 


TuHroucuH 20 years of boiler design and manufacture, 
the Cleaver-Brooks Company has developed a line of 
automatic packaged boilers, Fig. 1, that are as com- 
plete in themselves as a machine tool or a household 
appliance. The engineering of a suitable control was 
the most difficult phase in changing the power plants 
from collections of apparatus that were individually 
purchased -and installed by the users to the packaged 
unit which is manufactured under one responsibility. 
Because combustion is an inherently hazardous proc- 
ess, the boiler contro] had to anticipate and forestall 
all conditions affecting its operation from start to final 
shutdown. 

As the design of the units progressed,-it was evident 
that many control functions had to be programmed if 
the boiler was to be made fully automatic. The first 
measure incorporated was a 15-sec pre-purge period 
which took place after the start button was depressed. 
This allowed the forced draft fans to clear the firing 
chamber of combustion gas before ignition occurred 
and was accomplished with a pneumatic relay. 
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Later, a second relay was added to provide a 15-sec 
trial for ignition period during which the burner flame 
was to be ignited or the controls de-energized. Still 
another relay was then incorporated to provide an 
additional safety feature to the flame failure control. 

There were now three costly pneumatic time-delay 
relays mounted on the control panel. When the engi- 
neers proposed another timed operation, it was de- 
cided that the use of individual timers was no longer 
economical. Accordingly, a motor-driven timer was 
adopted, which provided not only for the four timing 
periods needed at that point, but made possible an 
automatic reset feature. The central timer also has 
the advantage that additional delays can be had sim- 
ply by stacking more cams and contacts. 

Safety Circuits 

As in any boiler, two conditions within the tank 
itself must be monitored continuously for safety rea- 
sons. These are water level and steam pressure (or 
water temperature in hot water systems). Float- and 
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FIG. 2—Schematice of boiler control circuit. 
The circuits within the program relay, which 
is indicated in block form above, are shown 
in detail in Fig. 3. This relay includes both the 
motor-driven timer and the control elements 
for the photoelectric device. 


pressure - actuated limit 
switches are connected in 
the control voltage supply 
line for this purpose. Thus, 
the burner can be operated 
only when the boiler water 
is up to the correct level and 
the normally open low-water 
limit switch contacts are 
closed. Also, steam pressure 
must be below the cutout 
setting of the normally 
closed limit switch. On hot 
water boilers, a thermostat 
is substituted for the limit 
switch to prevent excessive 
water temperature. 

The low water control is 
actually a float operated 
switching device consisting 
of two single pole switches 





FIG. 1— Cleaver-Brooks self- 
contained boiler is assembled 
over a chassis or base of steel 
rails. Electrical control panel 
is at left, rear. 


OCTOBER 1953 



















Limit 
switches 





Supply 


115/208/230 ! 


Timer Burner| 





| 1 
| | 
| | | 
| | 
| Fuel | 





—one single throw and one double throw. The nor- 
mally closed contacts of the single pole, double throw 
switch are in the feed line to the program relay; and 
the normally open contacts control operation of a low 
water alarm circuit. The single-pole, single-throw 
switch controls the magnetic starter for the boiler feed 
pump motor. It is adjusted so its contacts will close 
. to initiate start of the boiler feed water pump before 
the low water control contacts open and interrupt 
power to the burner control circuit. Consequently, 
addition of water to the boiler is automatic, and low 
water shut-down should not occur during normal 
boiler operation. 

The low water control serves to direct burner opera- 
tion with regard to boiler water level. As the water 
level drops, contacts of the boiler feed pump switch 
close, initiating start of the feed pump which adds 
water to the boiler. As proper water level is restored, 
the contacts open, and boiler water feed stops. Should 
the boiler feed pump fail to start, and boiler water 
level continue to drop, the low water control contacts 
would open—shutting down the burner; and contacts 
would close to set off the low water alarm. 

As an added low water safety measure, an auxiliary 
low water control is included. It functions in the same 
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FIG. 3—Details of connections of program relay to other circuit 
elements are given below. The cam-operated timer contacts function 
with the master relay, flame-detecting relay and safety lockout relay 
to control most of the safety features of the burner. Regardless 
of when in the cycle the burner is shut down, the timer motor 
continues to run until all contacts are returned to the start position. 


(6-00 {9 i 


motor motor Alarm valve 
48PT! 
€ deen, © O O O 


a a 4 





ollowing hyphen indicates 
Example: RL1-1 is No.1 
n master relay 
relabieles 
seconds 
O seconds 


s actuated. by cam No.! 

s actuated by cam No.2 
Contacts actuated by cam No.3 
Contacts actuated by cam No. 4 j 
Contacts actuated by cam No.5 
tehsil), DER: 
Alltel a ale a Le) 

RL3 |Sofety lockout relay 

at Eels 


RL2-3 RL3-1 
$ 








ignition | 






















Damper motor 
contacts 


manner as the primary control, but consists of only one 
single-pole, single throw switch with normally closed 
contacts which are in series with the normally closed 
contacts of the primary low water control. The con- 
tacts are adjusted to open at a water level slighth 
lower than those in the primary control. Consequently, 
it would figure actively in the control circuit only if 
the feed water pump and low water control switches 
in the primary control would fail to function. Should 
this occur, its contacts would open to shut down the 
burner before boiler water level falls below a safe 
operating level. 

For the start of operation, the gas-oil selector switch 
is moved to the proper setting depending on the fuel 
available. Under the conditions shown in the circuit 
diagram, Fig. 2, the selector switch is set for oil opera- 
tion. Those control devices that are needed only for 
the consumption of gas are completely out of the cir- 
cuit. Now, when the burner switch is thrown, one side 
of the control voltage supply line is extended to the 
ignition transformer and fuel valves. At the same time, 
the other side of the line is extended through the low- 
water controls, the pressure switches and the contacts 
of the burner thermostat. The latter is sensitive to the 
temperature of the oil supply, which is of a grade hav- 
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ing high viscosity and requires preheating for proper 
combustion. The thermostat contacts are closed only 
when the oil is at a desirable temperature. 

Operation of the damper, which controls the draft 
of air through the combustion chamber, can also be 
made automatic. The damper is usually moved to the 
closed position for a low fire. When the burner is 
operating at full fuel flow, the damper is normally 
open. 

Movement of the damper is by means of a small 
reversible repulsion motor having two auxiliary wind- 
ings. Which of these windings is energized—and, 
hence, the direction of motor rotation—is determined 
by the setting of the three-position selector switch. In 
manual control, the switch is moved to the low or 
high contacts and the damper motor rotates accord- 
ingly. When the selector switch is turned to automatic. 
the auxiliary coils of the damper motor are connected 
to the high-low fire pressure control. Thus, the damper 
is correctly positioned automatically for low and high 
rates of combustion. At either limit of movement, the 
damper is stopped by an adjustable stud. 

It is desirable to limit the draft during a starting 
sequence until after a flame is established. This is true 
regardless of whether the controls are set for high or 
low fire. For this purpose, an isolated set of single- 
pole, double-throw contacts in the program timer keep 
the low-fire circuit to the motor made until after the 
ignition period. Under these conditions, the damper 
positioning switch and the high-low fire pressure 
switches have no control over the damper motor. 
Burner Operation 

The boiler may be described as a high-low fire type 
in which the burner runs continuously. A high rate of 
combustion is maintained until the maximum allow- 
able steam pressure is reached. Then, the flow of fuel 
to the burner is reduced. The resulting lower rate of 
combustion continues until steam pressure drops to 
the established minimum. At this point, the normally 
closed contacts of the pressure switch complete a cir- 
cuit and the fuel metering valve is opened wide again. 
The cycling of combustion rates is repeated through- 
out the periods that the burner is in use. 

The process of starting up the fire in the combus- 
tion chamber is under the control of a motor-driven 
timer which is designated as a program relay. The 
timer motor is energized when the burner switch is 
closed, providing that all of the safety contacts in 
series with it are in their normal positions. At the 
instant of energization, a set of contacts on the timer 
close, putting voltage across the coils of the magnetic 
starters for the burner and blower motors. In about 
3 sec, operation of the blower sets up sufficient air 
pressure to actuate the air-fuel interlock switch. The 
contacts of the latter are closed by a flapper mecha- 
nism and are in series with the solenoid of the oil 
shutoff valve. Thus, the oil valve will prevent flow 
of fuel unless the blower is supplying the proper 
amount of forced draft. 

While an ignition transformer is employed in this 
steam generator, it does not participate directly in 
starting the oil fire. The spark device is used to ignite 
a gas pilot flame, which in turn touches off the 
atomized oil. Since the generator is designed for heavy 
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FIG. 4— When energized, solenoid valve allows 
oil to flow to burner. If this valve is de-energized, 
oil is returned to the storage tank. The metering 
valve determines whether fire is high or low. 


oils with high flash points it was found necessary to 
supply a pilot of greater heat output than possible 
with a spark arrangement. 

After a delay of 30 sec, the ignition transformer and 
the solenoid valve for the gas pilot are energized from 
terminal 5 of the timer. Now, air, ignition spark and 
pilot gas are being supplied and the pilot flame 
should be established. 

If for some reason the pilot flame should fail to 
ignite, a hazardous condition could be brought about 
by the spraying of oil into the combustion chamber. 
To prevent this, a photoelectric scanning device is 
included. Unless the scanner senses the presence of 
the pilot flame, the solenoid oil valve remains inopera- 
tive. The internal connections of the timer are such 
that the normally open contacts RL2-3 of the photo- 
electric or flame relay are between the sources of con- 
trol voltage and terminal 7 of the timer. The timer 
circuit is shown in Fig. 3. When the flame relay is 
energized, control voltage will appear at terminal 7 
after 40 sec of timer operation by virtue of the closing 
of contacts K1-3. Then, the three-way solenoid oil 
valve is energized from this terminal via the starter 
interlock and the contacts of the air-fuel interlock 
switch. 

Now, oil is admitted to the combustion chamber 
and the main flame established. The flame relay con- 
tinues to hold in. 

After 55 sec of operation, the program timer con- 
tacts K2-1 open to de-energize the ignition transformer 
and the gas pilot valve. As stated, the burner operates 
continuously on a high-low cycle so the pilot is needed 
only during the starting period. At the same time, the 
timer contacts K5-1 transfer. The function of these 
contacts is to control the closing of the damper for 
the ignition period. Since the oil flame has now been 
established satisfactorily, the control of the damper 
motor can be returned to the damper positioning 
switch or the high-low fire pressure controls. This is 
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done by the closing of contacts K5-2 between ter- 
minals 10 and 11 of the timer at the same time as the 
contacts K5-1 are opened. 

After 90 sec have elapsed, the program timer motor 
is de-energized. From this point on, the burner will 
cycle between high and low rates of combustion under 
manual or automatic control. The flow of oil needed 
for either high or low fire is regulated by a mechanical 
metering valve, which is shown schematically in Fig. 
4. Both this valve and the air damper are operated 
by the damper motor through a linkage system. This 
assures that the damper will at all times be positioned 
correctly to provide the proper draft for high and 
low fires. 

The operator can adjust fuel flow manually by 
means of the damper positioning switch. For auto- 
matic cycling, metering of fuel is effected by means of 
the Hi-Lo fire pressure controls. 


On-Off Operation 


The burner is capable of on-off operation as well 
as the high-low fire cycling described above. The need 
for such performance comes about when, even at the 
low combustion rate, steam is generated in excess of 
demand. Under these conditions the high limit pres- 
sure control—which functioned previously only as a 
safety device—takes an active part in the cycle of 
operation. 

Assuming a cold start, the operation of the burner 
is exactly the same as before. The program timer goes 
through the starting procedures, then transfers control 
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» FIG. 5—Equipment needed to 
burn both oil and gas is mount- 

- ed at front end of the boiler. 
Gas valves and piping are at 
the left, above, just behind the 
control cabinet. 


of combustion to the Hi-Lo fire pressure switches. The 
burner runs on high flame until the steam pressure is 
sufficient to trip the high-low pressure fire control 
switch. The flow of fuel is immediately reduced to the 
lower rate. But even on the smaller flame, steam pres- 
sure continues to rise past the setting of the fire con- 
trol until the setting of the high-limit pressure control 
is reached. Since the latter is a safety limit, it is ad- 
justed to function at a somewhat greater pressure than 
the normal maximum operating pressure. 

The opening of the pressure switch contacts re- 
moves voltage from terminal 3 of the program relay, 
Fig. 3. This results in the de-energization of master 
relay RL1. When contacts RL1-4 return to the nor- 
mally open state, the supply circuit to the solenoid 
valve is broken, cutting off the flow of fuel. Simulta- 
neously, power is admitted to the program timer 
motor through normally closed contacts RL1-4. It must 
be remembered when referring to Fig. 2 that the timer 
motor was shut down after 90 sec of the starting 
period, despite the fact that it takes 120 sec for the 
timer cams to return to the start or reset position. 
Thus, at the moment now under discussion, each set 
of timer contacts is open or closed depending on the 
shape of its associated cam at the 90-sec location. 

Within 2 sec after the fuel flow is stopped, the fire 
dies. Since the photoelectric cell is no longer stimu- 
lated by light, the circuit to the coil of the flame relay 
RL2 is broken. 

When the tenth second of operation is reached, the 
set of single-pole, double-throw contacts in the timer 
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are transferred to remake the low fire circuit to the 
damper motor. The damper is therefore reset in the 
correct position for the next starting sequence. Then, 
at the 30 sec point, the holding coils in the blower 
and burner starters are de-energized, breaking the 
power circuits to their associated motors. Also, con- 
tacts K3-2 open to shut down the timer motor. This 
is the end of the 120-sec cycle of the program timer. 
All elements in the control circuit are now reset, ready 
for the next start. 

When steam pressure drops, the limit pressure con- 
trol contacts close. The burner again goes through its 
normal starting cycle. There is a spread of about 5-10 
psi between the limit pressure and the pressure at 
which the limit pressure contacts will close again. 


Pilot and Main Flame Safeguards 


If pilot flame is not established within 10 sec, the 
program relay will shut down the system. A key ele- 
ment in accomplishing this shutdown is the single- 
pole, double-throw timer contact K1-3. At the 30-sec 
point, the pilot gas valve and ignition transformer are 
energized by the closing of contacts K2-1. Since the 
flame relay RL-2 has not yet functioned, the path of 
current is through the loop completed by contacts 
K1-3. After 40 sec contacts K1-3 transfer, opening this 
loop. However, under normal conditions, the pilot gas 
will be burning and the flame relay closed by this 
time. The ignition circuit is thus maintained through 
contacts RL2-3. 

If the pilot gas is not ignited at the 40-sec point, 
trouble is indicated. Contacts RL2-3 remain open. 
Thus, when timer contacts K1-3 transfer, the ignition 
circuit is de-energized and the pilot gas valve closes. 

The circuit to the operating coil of relay RL1 is 
made initially through timer contacts K3-1 and_nor- 
mally closed contacts RL2-1 of the flame relay. After 
12 sec, contacts K3-1 open and the energizing current 
for RL1 re-routed through holding contacts RL1-3 
and the heater of relay RL3. The latter is a latching- 
type, thermally operated relay with an inherent time 
delay of approximately 60 sec. Usually, flame relay 
contacts RL2-2 will close, short circuiting the heater 
much before the 60 sec are up. However, if flame is 
not detected, contacts RL2-2 remain open and the 
RL3 relay trips. This action powers the flame failure 
alarm circuit from terminal 9 of the program relay 
and de-energizes the master relay RL1. The blower 
and burner motors will continue to run until the timer 
motor is de-energized at 120 sec. Latching relay RL3 
must be manually reset before operation can be 
resumed. 

The boiler unit is also protected against failure of 
the main flame. If pilot flame is established but the 
main fire is not, the ignition system is de-energized at 
59 sec in the normal course of timer action. This cuts 
off the pilot flame which up to this point had activated 
the photoelectric scanner. As a result, voltage is re- 
moved from the operating coil of the flame relay RL2. 
Contacts RL2-3 open, shutting off the fuel valve. At 
the same time, contacts RL2-2 open, shunting the full 
holding current for the main relay through the heater 
of the latching relay. 

As before, the latching relay trips after about 60 
sec, powering the alarm circuit and breaking the cir- 
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FIG. 6—Solid conductors are used in neat 
arrangements throughout control panel. Since 
there is little vibration noted when the burner 
is running, the flexibility of stranded wiring 
is not considered necessary. 


cuit to the main relay coil. Contacts RL1-1 and RL1-2 
resume their normal positions and the timer motor cir- 
cuit is maintained through contact K3-2. After 120 sec, 
the latter operates to shut down the timer motor. All 
circuit elements are now reset, ready for a new start, 
except for the latching relay which must be closed 
manually. 

The third phase of flame protection guards against 
failure of the main fire for any reason during pro- 
longed operation. In this case also, the electronic cir- 
cuit of the scanner removes voltage from the main 
relay coil. Contacts RL1-4 open, dropping out the 
fuel valve. At the same time, contacts RL1-2 close, 
completing the circuit to the timer motor. Note that 
the timer contacts are in their 90-sec positions. After 
120 sec, contacts K3-2 open to stop the timer motor. 


Gas Operation 


A single cabinet, Fig. 6, houses the electrical con- 
trols needed for both gas and oil operation. The con- 
trol circuits have been designed to permit rapid 
changeover from oil to gas fuel and vice-versa. There 
is little difference between the functioning of the 
burner controls for gas and that described above for 
oil fuel. 

Aside from mechanical changes to the burner, it is 
necessary only to set the gas-oil selector switch to the 
“gas” position. This isolates the oil valves and connects 
the electrically operated gas valves into the control 
circuit. Action of the main gas shutoff valve exactly 
parallels the described operation of the solenoid oil 
valve. 

A butterfly valve, driven by the damper motor 
through a mechanical linkage, serves to vary gas firing 
rates in the same manner as the oil metering valve 
varies oil firing rates. The selector switch also de- 
activates the thermostatic controls used in the pre- 
heating of fuel when oil is being consumed. O00 
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TODAY’S DESIGN 





Magnetic 
Memory 
Inventory 


Airline reservation system eliminates human 


element in instantly reporting availability of 


seats in selected groups of flights, and in selling 
or cancelling seats in any one of 1000 legs 


of flight per day for a 12-day period. 


Craig Andrews, Electronics Engineer 
H. R. Quick, Project Engineer 


THE TELEREGISTER CORPORATION 


Resutt of more than eight years study and develop- 
ment jointly by Teleregister and by American Air- 
lines, the “Magnetronic Reservisor” is now in con- 
tinuous service 22 hours a day, 7 days a week at the 
central reservation office at La Guardia Field. For 
up to 127 seats in each of 1000 legs of flight in 370 
different groupings for 10 calendar days and 2 special 
days it provides an almost instantaneous report on 
availability in blocks of 1 to 4 seats, and sells or 
cancels from available inventory with no human link 
in the system. 

Problem behind this development can be simply 
stated as a situation that grew beyond the capabilities 
of the human system previously employed. As public 
use of air transportation grew, as the scope of the 
service and the number of flights increased, and the 
complexity of the through and local service increased 
at key points, the manual system was no longer able 
to cope with the demands placed on it. 

With a manually posted display board showing the 
inventory, access time for read-out was quite rapid 
provided agents could be positioned close enough to 


124 





read the board; agents at remote offices had a tele- 
phone link with an operator in sight of the board. 
But the greatest time lag was in posting the display 
board. To prevent over-sales a few seats had to be 
kept in reserve after posting a flight as sold out. 

Delays in completing a sale not only affected service 
to the public, but because of the man-hours of labor 
involved were expensive. In considering mechaniza- 
tion of this system there were several basic objectives 
to be met. The inventory method had to provide an 
always-accurate count with no possibility of loss of 
count from power interruption or equipment failure. 
Initial requirements called for an alterable seat count 
from 0 to 100, on 700 legs of flight, for 10 days. Con- 
verted to binary arithmetic, this adds up to 49,000 
binary digits. 

Another basic objective was rapid access to any 
part of the inventory from a number of local and 
remote agent positions. Original requirement was for 
50 input stations, since increased to 100, with one- 
third at remote locations. An access time of not more 
than 1 sec from the inventory equipment was set as 
a goal; additional time was acknowledged as unavoid- 
able when service was wanted faster than inquiries 
could be processed, but normal waiting time should be 
kept to a minimum. 
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Production model has all 
the components mounted 
on the front panel for 
production and assembly. 


Te improve the service, the customer should be 
given the choice of other flights if the one requested 
is sold out. This objective called for a simultaneous 
availability check on a maximum of eight flights in a 
grouping. This all adds up to completing a sale 
promptly and accurately through the following steps: 

1. Finding out if the space the customer wants is 
available. 

2. If sold out, what other acceptable flights are open. 

3. Reserving the space decided upon. 

4. Proof that the reservation has been completed. 


This broke down into four general design problems: 

1. Provide the agent with means for identifying the 
flight, date, and number of seats wanted (up to 4) 
by pressing buttons on a keyboard. 

2. Provide an inventory system which will indicate, 
within 1 sec after the request reaches it, whether space 
is available on the designated flight and up to seven 
other flights in a grouping. 

3. Reservation of space must not involve setting up 
the keyboard again. Customer's decision should be 
transmitted by pressing one button indicating the 
Hight selected and then signalling the system to make 
that reservation. 

4. System must be 100 per cent accurate, reliable 
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In an earlier model, the chassis was 
enclosed in a 2-piece cast case. 


The agent’s set is the only 
element in the Magnetronic 
Reservisor that the airline cus- 
tomer sees. For any flight in a 
group of eight, for any one of 
10 calendar days, for any num- 
ber of seats from 1 to 4, it 
displays on a line of lights the 
flights for which the required 
number of seats are available 
—without any human link in 
the system once the buttons 
are pushed. 


and foolproof: an impossible request must be re- 
jected; any functional failure must be detected and 
show a signal to the agent and to a maintenance 
desk where the source of trouble must be indicated; 
in the event of failure, service must be kept available 
through standby equipment; loss of power should not 
result in loss or change in inventory. 


Agent’s Set 


The need to show availability simultaneously on a 
vroup of eight flights presented a problem in identify- 
ing each of the flights. Several methods were con- 
sidered, one a roll chart such as used on tube testers, 
but this was difficult to tie to a code system and 
changes in groupings would be difficult to make. 

System finally used consists of a notched “destina- 
tion” plate which is inserted in a slot at the front of 
the agent’s set. Notches in the inserted edge of the 
plate operate eight small snap switches to set up an 
address code number; the front of the plate has ade- 
quate space for timetable data on each of the eight 
Hights, registered directly over a signal light for each 
Hight to show availability. By combining a switch 
element in the signal light assembly, the flight selected 
is designated in making the sale. 

To reduce the number of plates needed, two sets 
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of flights are presented, one covered with a shutter 
which changes the code number when moved to ex- 
pose the second line. The top of the plate is also 
notched and can be inserted for another pair of 
groupings, giving four on the front. By setting up 16 
code spaces on the plate but only using alternate 
ones, a second set of eight codes is available on the 
back of the plate. Thus, each plate provides both a 
code signal and the timetable data for eight different 
groupings, and less than 50 plates are required. 

The modified nine-digit binary code set up by the 
plate and the shutter provides for 372 different flight 
address selections where information is stored desig- 
nating those flights included in the grouping. Five 
code units select 1 out of 31 channels, and 4 units 
select 1 out of 12 sections in each channel. Other in- 
formation is set up by key switches for calendar date. 
number of seats wanted, and type of operation. On 
an availability check, a row of lights directly in front 
of the plate show which flights have space for the 
number of seats wanted. When the selection is made. 
the key for that flight is pressed, and operation of the 
“sell” key changes the inventory. Upon completion 
of the operation a green light on the panel lights. 
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Seven-element binary code provides total elements 
needed with fewest components and minimum space. 








Maximum 
Elements elements Total 
required to express elements 
Notation pernumber any number needed 

Straight count 100 1 1,000,000 
Decimal 20 2 200,000 
Coded decimal 8 4 80,000 
7-element 7 7 
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earried on an 
aluminum drum 20 in. diam 
and 28 in. long with a mag- 
netic surface, and driven at 
1170 rpm by a 


nected motor. Duplicate drums 


Inventory is 


direct-con- 
are employed, normally 
coupled together and operating 
continuously 7 days a week, 24 


rte 


sy 7 


hours a day driven by either 
motor. Recording heads are 
designed for 8 tracks per in., 
with 20 spaces per in. along 
the track: 
or negative at 20 ke with pulse 


pulses are positive 


pesition synchronized by tim- 
ing grooves on the drum. 


The initial requirement for the Reservisor was Ca- 
pacity to record, and alter at will, a count of 0 to 100 
seats on 1000 flights per day for a 10-day period—a 
total of 1.000,000 seats. It was not required that in- 
dividual seats be identified, but only that the number 
of seats available for each flight be inventoried cur- 
rently. In other words, 10,000 counts of from 0 to 100 
had to be maintained in the inventory. 

In any mechanical or electrical number-storing sys- 
tem it is desirable for simplicity of operation to indi- 
cate a number by conditioning one or more of a group 
of equipment elements one way and all other elements 
another way. With 100 elements, any number from 
1 to 100 can be indicated by pushing one element out 
of line or otherwise distinguishing it from the others. 

With 10 tens elements and 10 units elements, the 
number can be defined by making two elements—one 
fens and one units for a two-digit decimal number 
With 4 tens elements and 4 units elements, it is pos 
sible to mark one or two elements in each group and 
so indicate in code a 2-digit decimal number. Mark- 
ing from one to seven elements of a group of seven 
makes it possible to express any number from 1 to 
127, which is a seven-digit binary number. 


ELECTRICAL MANUFACTURING 


Ee 


a 


mn 


rere 












0 
—a 


er 
Ir- 
(0) 


li- 
ip 
its 
ym 
ut 


rs. 


ne 


oo EE 
rs er 


RR 


a 


OCTOBER 


















Posting Motor 
a 3 9,170 rpm Inventory\ Leg seat 
logging address inventory 
printers @}_) memory | storage 
i 





Central office 
tronsceivers 


Day selection 
relays 











Group code 
































Reod record 
ti 
amplifiers 
To remote office 
agent position To central office 
agent position -1 +p 
O Address Inventory 
To ceria ottee : selector scien 
agent position - : 
UT | | 
ce 
ee 
| | ° : 
pA 2 Address inventory s 
ee = register register : 
Sa | inventory | 5 
= _ 
mee o> address 4 
Moster 8 © : 
seeker bid 2| - : 
selector = = o 
|S = 3 
; a = 
| | s - Number of seats requested — inventor = 
pis a mT read-write ( § 
rors s = 
th of 3 
Po 
| e inventory check 5 
| reply -back 4 
Avoilobilit 5 
-_ 
: Res. A Program Special test and controt | % 
To centro! office . -_ an caahig hen 3 
agent position - X rp X Pe rah remiaanS e osrd 2 


Multiple contoct 
connect relays 


Block diagram of system shows that 
only one external circuit is con- a i 
nected to the computer at a time. 
Access time to the record on the 
magnetic drum is only 0.5 see; 
total time including computer oper- 


St, 


ations is less than 1 see. 


Notched destination plate can be 
used with either side showing, with / 
top or bottom inserted, and with 

the shutter up or down to give 
eight selections from one plate. For 
each selection, timetable data for 
each flight show over a combina- 
tion availability light and pushbut- 
ton which identifies space sold. 
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Any torm ot storage employing a relay or static 
magnetic memory unit for each element would be far 
too bulky and expensive. Even to assign a unit of 
equipment (such as a stepping switch or counter) to 
each of the 10,000 counts would have been subject 
to the same objections. It was apparent that the ele- 
ments had to be stored in some such compact form 
as electrical or magnetic impulses, or perforated or 
printed records. 

The storage means also had to provide for continual 
alteration, protection from loss and rapid access.* The 
need for continual alteration eliminated all forms of 
printed or perforated records. Suitable protection 
| could not be provided by devices such as delay lines 

or electrostatic mosaics, for a power interruption could 
cause the whole inventory to vanish. Rapid access 
could not be provided by spools of magnetic wire or 
tape which would require searching through many 
feet to locate the required one of 10,000 numbers. The 
solution was found in a cyclic magnetic storage on a 
continuously rotating drum with a magnetic coating. 
The notation chosen was the 7-element code, which 
requires the least total number of elements. 

Read-record heads, one for each channel, are 
mounted 0.0015 in. from the rotating surface. Both 
positive and negative pulses are used for recording, 
with a positive pulse marking an element and a nega- 
tive pulse corresponding to an unmarked element. No 
code elements are ever left in a neutral condition, 
because a distinctly indentifiable signal is wanted for 
every element when the code is read out. 

Because of the emphasis on reliability, a conserva- 
tive packing factor was used in designing the magnetic 
drum. Track spacing selected was 8 per in. across the 


*For a detailed discussion of magnetic memory systems see 
Digital Memory Systems,”’ starting on page 100 in this issue. 





“*Fast-Acting 


r\. All connections to 
the computer are 
made at the rear 
of the panel 
which facilitates 
checking the op- 
eration of all 
circuits and plug- 
in units. 
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face of the drum, and 20 per in. around each track. 
The drum diameter selected was 20 in. which gave 
the required 1000 flight inventories per track. Drum 
speed of 1170 rpm was the best compromise between 
conflicting demands for low access time and a con- 
servative signal frequency. The design adopted pro- 
vides an access time of 50 millisec with a frequency of 
20 ke. 

Length of the drum, 28 in., was determined by the 
number of days storage required plus the space 
needed for the address section and other essential 
function, and a liberal allowance for future expansion. 
It was desirable, for example to store a standard 
daily schedule for use in rapidly setting up each new 
day of inventory. 

The system is designed for connection of only one 
agent set at a time, and fast access time therefore is 


SOME STATISTICS 


The Magnetronic Reservisor System uses: 


6 motors, %4 hp and smaller 


6 generators, 50 volt and 
120 volt, d-c 


1490 _—s tubes; all but 76 of two types 
502 plug-in subassemblies 
1761 relays, all mounted in 


sealed enclosures 


28 =rotary switches 

33 counters, electromagnetic 
44 miles of wire 

1 mile of coaxial cable 

5 million solder joints 

6.5 kw power 


ELECTRICAL MANUFACTURING 























ve 
m 
Pn 
n- 


of 


he 
ce 
ial 
n. 


rd 


re 
is 


G 





Separate plug-in units (left, facing page) 
for each of the 1500 tubes were first 
considered but by grouping up to four 
in a unit (center, facing page) only 500 
plug-in units of only 35 different types 
are used in the panel shown at right. All 
but 76 of the tubes are of two long-life 
types developed for telephone service. 
Change to printed circuit design (right, 
facing page) reduced assembly costs, 
aided cooling, simplified trouble-shooting. 


important. All incoming lines from agents sets come 
into a rotary selector switch. If the system is not in 
use, the switch steps around to connect the incoming 
call to the computer, and subsequent calls wait until 
the first one is completed. Total time required to com- 
plete a call depends on the type of call, varying 
from 0.5 to about 2.0 sec. Waiting time may be longer, 
of course, if several stations happen to call at the 
same instant, but the coincidence of calls has proven 
to be less than expected, and waiting time seldom 
exceeds 5 sec. 


Duplicate Equipment for Standby 


Requirement for uninterrupted service was respon- 
sible for two design problems faced at every stage 
in the development. Any error in the functioning of 
the equipment must be detected instantly and sig- 
naled, and duplicate equipment must be provided to 
take over in the event of failure from any cause. 
Spares provided an acceptable answer for agents sets. 
The inventory system and calculators posed a more 
difficult problem. 

To be immediately available for service, the spare 
magnetic drum would have to contain an up-to-date 
inventory. The spare calculator should be maintained 
in operating condition ready for an immediate switch- 
over. The answer evolved was to keep duplicate equip- 
ment on the line at all times. This had the important 
advantage of providing an opportunity for convenient 
error detection by checking the two systems against 
each other at key points in the process for each opera- 
tion. Then, if an error were to occur in either set of 
equipment, the other one could continue in service 
while repairs or corrections are made. When the re- 
paired section is ready for use again, the magnetic 
drum that was off the line could be quickly loaded 
from the other drum. During the time one section 
was down, the error checking function would not be 
in operation, but if down time could be kept to a low 
level, the chance for an undetected error would be 
small. 

This was the method employed and service records 
have demonstrated the soundness of the idea. 
Through the use of telephone-quality components, 
conservative ratings and enclosures for all relays actual 
service failures have been kept to a very low value. 
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In fact, downtime during the past six months has been 
only 0.26 per cent; during each of three months. 
equipment was out of service less than a total of 
60 min. 

Several design ideas contribute to rapid restoration 
of service once a failure is detected. All computer units 
are plug-in type; all 502 subassemblies are of only 35 
different types, simplifying the stocking of spares. But 
good reliability in plugs and sockets was essential. Re- 
peated insertion, voltage breakdown and corrosion 
tests led to the use of mica-filled socket body with 
beryllium copper contacts. A 11-pin type was selected 
as standard and connections also were standardized. 

Initial design considered the use of a separate 
plug-in unit for each tube. To eliminate the high im- 
pedance output and reduce the number of plug-in 
connections, units were redesigned to include up to 
4 tubes in a functional unit, with a cathode follower 
output. Circuits were designed to use Western Elec- 
tric 396A and 415A tube types as standard. 

In packaging the plug-in units, printed wiring was 
selected for reduced production cost and easier re- 
placement of components. Thermal shock tests on re- 
sistors and leakage tests on wiring were used to check 
various methods which led to adoption of a photo-etch 
circuit with components connected by dip soldering. 
An open construction was employed for better heat 
dissipation and lower operating temperature. 

Service difficulties encountered have been minor. 
Tube life has been consistently better than 10,000 
hours, and tubes have accounted for very few inter- 
ruptions in service. A marginal checking operation 
performed once each night during the changeover 
period has brought to light most of the incipient tube 
failures long before the tube ceased to function, 000 
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Farm 


Electrical 
Equipment 


rhe farm “factory” is creating a new demand 


for electrically operated machinery and appliances 


that in some cases is unfilled by commercial types. 


Here is a review of typical designs, some in production 


and some still in the experimental lab. 


W. D. Hemker, Agricultural Engineer 
WeEsTINGHOUSE ELECTRIC CorPoRATION, East Pittsburgh 


THE AMERICAN FARMER is in the midst of a mechanical 
and electrical revolution. The day of pushbutton farm- 
ing may not have arrived as yet, but the time is fast 
approaching when muscle power will be almost en- 
tirely replaced by the power of machines. This poses 
an intriguing challenge to manufacturers of equipment 
—both mechanical and electrical—to build apparatus 
that has practical application to the numerous farm 
operations. The biggest potential possibilities seem to 
be in electrically operated farm production equipment 
—the equipment that will help the farmer process 
and handle his farm products with a minimum of 
man-hours. 

Man-hours are expensive these days, and if any can 
be eliminated by the use of machinery, it means a real 
saving. The farmer can use such savings to enlarge 
his operations for increased income and bigger profits. 

Farming today is big business. According to the 
University of Maryland, in 1930 a dairy farm could 
be established for $8000; today out-of-doors machinery 
alone costs $10,000 or more. A farmer often has more 
money invested in equipment than in his land. 

The use of machinery on farms is increasing the 
efficiency of the farm worker. A recent release from 
the U. S. Department of Agriculture states that agri- 
cultural production per man-hour increased 35 per 
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cent from 1940 to 1951, while production per man-hour 
in industry gained only 11 per cent during the same 
period. To cite anoiher example, the Oklahoma Agri- 
cultural Extension Service claims that if the present 
trend continues, each farmer will feed and clothe 55 
people in 1975, contrasted with 28 persons in 1950, 
and 19 in 1930. 

Up to now, the greatest increase in efficiency of the 
farm worker has been through the use of field ma- 
chinery. But with more and more new equipment 
being developed for the processing of farm crops and 
products, and the increasing use of electrical power 
to perform the chore operations, the efficiency of these 
activities no doubt will increase also. Electrical power 
is a “natural” for chore power. Its flexibility and ease 
of control is one of the main factors in saving time, 
increasing safety, and reducing costs of operations in 
and around the farm buildings. 

The mechanization of field operations got its initial 
impetus during World War I. Favorable farm prices 
and the shortage of labor probably were the main 
factors. Progress has been consistent ever since. Mech- 
anization of chore operations around the farmstead, 
on the other hand, really did not get started until 
World War II. This was influenced by several factors: 
Demand for increased production, better price situ- 
ation, shortage of labor and high labor prices. 

Much of the early equipment was homemade or 
fabricated in local machine shops from scrap materials. 
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CATTLE DO NOT DISTINGUISH foreign 
matter in their feed (at least to the 
extent of rejecting it). They are there- 
fore subject to “hardware sickness,” 
from the ingestion of baling and fence 
wire, staples and nails accidentally 
introduced into the feed. Baling wire 
enters feed principally during baling 
and chopping operations in the field; 
short ends—and even entire bale ties 
—may be left in the bales if wire-tie 
field balers are carelessly operated; 
or wires may be dropped in the field, 
where they are picked up in a sub- 
sequent cutting. The prevalence of 
“tramp iron” in hay and feed causes 
discomfort and even death to cattle, 


farmers every year. It is estimated 
that 90 per cent of cases of hardware 
sickness are caused by bailing wire, 
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in lengths from 1 to 6 in. 

To eliminate such “tramp iron” 
from feed, a detector-rejector was 
developed by three University — of 
California agricultural engineers on 
the Davis campus, near Sacramento. 
The unit was designed for use during 
the conveyance of chopped hay or 
silage through a blower pipe into 
storage. Metal objects are detected 
by an electronic inspector, and a gate 
opens, rejecting the metal (together 
with a small amount of feed). This 
operation is conducted without inter- 
ruption of the high-speed flow of air 
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Case History A—“Tramp Iron” Rejector 


resulting in considerable losses to Clean hoy 


Inspection coil 






Return spring 


\ 


Rejected hay 
and iron 


and feed. 3. The rejector unit, presently in- of feed into the latter. 

\s indicated in the accompanying troduced into the system about 20 ft The detector-rejector is still in the 
diagram the detector-rejector con- from the inspection coil, to allow the experimental stage, but it is expected 
sists of three parts: solenoid time to operate and swing — that a practical machine will emerge 

|. The d-c inspection coil, at- the gate before the iron (traveling at after some alterations which should 
tached to the blower pipe as close to high speed) escapes beyond this unit. be completed in 1954. Cost of the 
the intake as practicable. When the solenoid is activated, a equipment cannot be definitely estab- 

2. The amplifier and control (com- gate swings in a short are (indicated lished at present. The prototype ap- 
bined into one unit), set up beside by dashes). The gate momentarily paratus is constructed with standard 
the apparatus, and wired to the in- blocks off the main pats and opens joints, for easy installation and dis- 

| spection coil and the solenoid. the escape hatch, deflecting the stream mantling by the farmer. Ood 


ufacturers because of government restrictions. 

This situation proved to be an important phase in 
the development of electrically operated productive 
equipment. The need to increase the efficiency of the 
man-hours required for doing farm jobs stimulated 
many research and development engineers at the vari- 
ous state colleges to try to solve these problems, even 
in the face of material shortages. The rural service 
engineers of power suppliers and manufacturers also 
helped. Substitute materials often had to be used. By 
the end of the war, there was a definite pattern of 
equipment demand to show manufacturers what the 
farmers’ needs and desires were. Typical illustrations 
of this type of equipment were the crop drier, portable 
elevator, barn cleaner, silo unloader, poultry mash 
feeder, and infra-red brooders for poultry and pigs. 

New development has not lagged during recent 
years. Farmer-conceived ideas are being developed 


New equipment was not generally available from man- 
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by research and experiment at state colleges, manu- 
facturers laboratories, and on farms. And since over 
90 per cent of America’s farms now have access to 
electricity, these developments tend toward the use 
of electric production equipment for the handling and 
processing of farm products. A few examples will be 
presented of some new developments that give prom- 
ise of being practical commercially. Some are still 
experimental, but all seem to offer desirable solutions 
to definite farm problems. 

_ Tramp Iron Detector-Rejector. Once in a while the 
adoption of new methods and equipment creates new 
problems. This is true of the field forage harvester. 
Case of “hardware sickness” in cows, caused by pieces 
of baling wire and wire fence getting into the chopped 
hay and forage are getting more numerous as this 
method of forage handling increases. A possible solu- 
tion to the problem is given in Case History A. Tests 
to date have given promising results. 
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Case History B—Pig Battery Brooder 


WITH THE PIG BATTERY SYSTEM of 
hog raising, mortality rate among 
voung pigs has been reduced to less 
than 10 per cent, as compared with 
national averages of about 33 per 
cent under the old system of sow 
nursing. This is done with equipment 
that provides regulated feeding and 
controlled warmth. The Jamesway 
“Pig Saver” battery pictured is a 
twin-deck type accommodating ten 
pigs on each deck. 

After the pigs are nursed for 48 
hrs to get the colostrum, the sow is 
relieved of them and can be rebred 
in a few days. In the feeder each pig 
has 5 in. of stall width provided by 
trough partitions, synthetic sow’s 
milk and water are gravity fed to a 
self-regulated depth from glass jars. 
Some compartments have dry feed. 
In the right foreground is the brooder 
heating unit hooked to the grills 
forming the upper portion of the 
walls. Inside, protected by a wire 
grill, is a 400-watt infra-red heating 
unit (see inset) operating on 110 
volts a-c. The 34-in. bar-type units 
heat both by convection and radiation 
and are thermostatically controlled to 
provide the recommended tempera- 
ture of 80 F. The heater may be 
slipped into place at either or both 
ends of each deck. This type of equip- 
ment will produce 29-lb pigs in 42 
days with 90 to 95 per cent survival. 
Maker: James Mfg. Co., Fort Atkin- 


son, Wis. ait 


Silage Elevator. Blowers for elevating chopped for- 
age into silos or mows consume heavy power, generally 
supplied by tractors. This often ties up a tractor that 
could better be used in field work. In an effort to 
develop equipment for silage elevation that would 
allow an electric motor of 5 hp or less to be used, 
several state colleges have been experimenting with 
elevators. One such unit is being developed at the 
Pennsylvania State College in cooperation with the 
New Holland Machine Division of the Sperry Cor- 
poration. Tests so far indicate that more than ade- 
quate capacity can be obtained by using a 5-hp electric 
motor. 

Automatic Grinding and Blending of Feed. One of 
the important chores done on almost every farm, and 
one requiring a large number of man-hours, is the 
grinding or processing and feeding of grain and other 
feeds to livestock and poultry. The methods now gen- 
eraly used require one or more operators to tend the 
machines. In order to justify the attendance of these 
operators, the units are of fairly large capacity, and 
again, tractors are usually used for motive power. In 
order to use smaller power units, automatic or semi- 
automatic operation is necessary. This involves not 
only the grinding process, but the blending, handling, 
and eventual feeding of the product. Electric drive 
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and control is the logical solution for this problem, 
but integrated units are not now available. 

A cooperative project between the Illinois Agricul- 
tural Experiment Station and the U. S. Department of 
Agriculture is attempting to solve this problem. Finan- 
cial assistance in this project is being offered by the 
Public Service Company of Northern Illinois. Equip- 
ment is being loaned by several farm machinery and 
electrical power companies for field trials. 

Automatic-Feeding of Forage and Silage. On most 
farms the feeding of forage such as hay and silage 
is still a manual operation. If this could be made at 
least semi-automatic, many man-hours a year could 
be saved. Several agricultural experiment stations and 
companies are working on this problem and there are 
indications that manufactured units will shortly be 
available. 

Pig Battery Brooder. A newly developed battery 
brooder for pigs is described in Case History B. It is 
claimed that by brooding and feeding pigs synthetic 
cows milk it is possible for the sow to produce three 
litters a year. 

Tobaco Grading Lights. Grading tobacco is a job 
where quality of light is of prime importance. Proper 
daylight conditions never prevailed for more than a 
few hours a day, but until recently no source of arti- 
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Case History C—Batch Bin and Crop Drier 


Tue Hasco Bantam 125-bu_ batch 
bin and crop drier is offered as an 
answer to the crop drying problem 
on smaller farms. The two separable 
units shown, oil-fired drier at right 
and ventilated bin at left, are trailer 
mounted for quick transport to any 
location on the farm. 

The Model J-127 drier pictured 
uses a 3-hp single-phase repulsion- 
induction motor to drive a 27-in. 
Aerovent propeller-type fan at 2100 
rpm. Another motor drives the fuel 
pump for the jet burner, which is sim- 
ilar in principle to an aircraft jet 
engine. Combustion gases are circu- 
lated through heat exchangers in the 
form of hollow tubes with aluminized 
steel surfaces for high efficiency in 
heat transfer through reflection and 
conduction. Outside air is blown 
through the tubes and does not come 
into contact with the gases. No soot 
gets on the grain. The burner is com- 
pletely enclosed and _ thermostatically 
controlled. Air temperature is raised 
to about 155 F. 

Other sizes of Habco jet crop driers 
range up to 7% hp and 42-in. fans. 
Motors are controlled by magnetic 
starters through pushbuttons and have 
the usual heater controls like a flame 
detector in the stack and a thermostat drier enters a 


ficial light seemed to be equivalent to northern ex- 
posure daylight. According to recent tests and dem- 
onstrations conducted by the Appalachian Electric 
Power Company in the tobacco growing territory of 
Virginia, it has been determined that a two-lamp fluor- 
escent fixture containing one white and one daylight 
lamp produces the quality of light necessary for grad- 
ing tobacco. Now tobacco grading can be carried on 
24-hr a day if necessary. 

Steam Accumulator. Electric steam accumulators for 
sterilizing milking equipment have been used on the 
West Coast for a number of years. Their application 
in the Eastern part of the country, however, is com- 
paratively new. An electric steam accumulator is prac- 
tical in areas where to qualify for Grade “A” milk public 
health authorities call for the use of raw steam for 
sterilization of milk utensils. The so called electric 
steam accumulator resembles a hot water heater ex- 
cept that the thermal insulation is thicker (5 in. in one 
design ) and control is by an automatic pressure switch 
instead of by thermostat. The wattage of the sheathed 
heating elements ranges from 1500 to 5000, depending 
upon tank size, and usually the voltage is 240. Steam 
pressure is 100 psi. Fig. 1 illustrates a typical installa- 
tion in a Virginia dairy serving the Washington mar- 
ket. By the installation of electric steam accumulators, 
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central core formed tor is employed and drive is through 

switch. with perforated steel plate to allow V-belt to a jackshaft and roller chain 
The batch bin is loaded from the the hot dry air, under fan pressure, to the auger screw. 

top and discharged from below’ to pick up moisture from the wet 

through a motor-driven 6-in. screw grain. Crop depth averages about 18 ufacturing Co., Columbus, Nebr. 

convevor. The warm air from the jet in. On this unit a capacitor-start mo- CFE iL 


Equipment is built by Habco Man- 


dairymen will save thousands of dollars in new build- 
ing costs, as these electric units are easily installed 
right in the existing milkroom beside the sterilizing 
chest or cabinet, whereas a flame-fired boiler would 
require a separate room. 

Combination Drying and Feeding Bins. A new idea 
that seems to have practical merits is a combination 
drying and feeding bin in which crops can be dried 
and then fed to storage by self-feeding arrangements. 
If the hay is fed out by early fall, the same crib can 
be used for the drying and storing of ear corn. Another 
device now available is a batch bin and drier for the 
drying of small grains and shelled corn. Design of a 
unit of this type is detailed in Case History C. 

Hay and Crop Drying Equipment. Another idea in 
prefabricated equipment, just recently introduced for 
the drying of hay and ear corn, is the unit illustrated 
in Fig. 2. A number of prefabricated ducts can be 
used to form almost any kind of arrangement neces- 
sary for the drying of forage and ear corn. There are 
other prefabricated ducts on the market, such as the 
sheet metal system manufactured by the Louden Ma- 
chinery Company. 

Insect Attraction Traps. Investigation has been car- 
ried on to find the most effective source of light for 
attracting night flying insects. According to tests made 
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Case History D—Insect Attraction Traps 





Two types of insect attraction traps 
have been developed by the Gardner 
Manufacturing Co. Horicon, Wis., in 
conjunction with several midwestern 
agricultural experiment stations. The 
traditional way of attracting insects 
is by light, followed by electrocution. 
The trap pictured in detail at left 
is of that type consisting of a specially 
designed electric grid with two 15- 
watt “black light” fluorescent tubes 
mounted on opposite sides. The tubes 





produce a pale blue light that draws 
insects like moths and beetles. away 
from other light sources. 

The grid is composed of a series 
of parallel rods held in alignment 
9/32 in. apart by four struts sup- 


ported to the frame on non-absorbent 
glazed porcelain insulators. The rods 
are attached to the struts by a sleeve- 
type connector welded to the strut 
and crimped to the rods so as to al- 
low for lengthwise expansion or con- 
traction of the rods. 

Grid is energized through a high- 
reactance transformer with a_ cente 
tap to ground, which in this case is 
the metal frame. With a primary in- 
put of 110 to 120 volts, 60 cycles, 
secondary output is 10 ma. at 3500 
volts, within safe limits for humans 
should accidental contact be made. 
Standard ballasts and starters are used 
for the fluorescent lamps. 

Trap Lt-30 pictured in a tobacco 
field operates on a new principle and 
is designed to trap fast flying insects. 
They knock themselves out and fall 
into a bag by flying headlong into a 
faintly glowing backboard. Activated 
by the ultra-violet in the “black 
light,” the peculiar shade of green 
fluorescing chemical on _ the © steel 
board is apparently blinding to in- 
sects, such as a tobacco horn worm 
moth. 

Light source is two 30-watt black 
light fluorescent tubes mounted at 
the lips of the collecting trough. 
Lower outlet of the trough is nar- 
rowed to a throat in which three baf- 
fles are placed to act as a_ light 
defilade and to prevent the escape 
of trapped insects in the bag con- 
tainer below. The lamp ballasts and 
starters are housed in a weatherproof 
container attached to the side of the 
trough. Oo0d 
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FIG. 1—Typical installation 
of a Wesix electric steam ac- 
cumulator in a farm milk 
house. To the left is the un- 
insulated sterilizer cabinet for 
milk cans, and further to the 
left a hot water bath heated 
by live steam for steriliz- 
ing rubber milking machine 
parts. Hot water heater is at 
right. Parts are held at 180 
for 30 min. Photo by Appa- 
lachian Electric Power Co. 


FIG. 2—Portable fan unit for hay drying tunnels. 
In use, 


tunnel. Unit is manufactured by 


Cedar Falls, 


Clay 
Company, 


the hay is piled against the prefabricated 
Equipment 
lowa. Single-phase capacitor 


motors are now made in sizes up to 10 hp for farm 


equipment drive. 


by the U. S. Department of Agriculture, the most ef- 
fective light is that near the ultraviolet wavelength. 
Exploratory research on the corn borer moth has been 
conducted at the Purdue Agricultural Experiment Sta- 
tion. At the | Tobacco Experiment Station at Ox- 
ford, N. C., tests are being carried on to control the 
tobacco horn worm moths. The tests have been en- 
couraging. The most effective and practical source ot 
light seems to be the black light fluorescent lamp. 
There are now on the market light traps using in- 
candescent lamps that are doing an acceptable job 
according to many users. Two forms of traps with 
fluorescent lamps are detailed in Case History D. 
New Single Phase Motors. Electric motors suitable 
for farm equipment use have also come in for improved 
design, resulting in lighter weight per horsepower, im- 
proved lubrication, and higher efficiencies. For hay 
and corn drying, the most popular size of single-phase 
motors is 5-hp, but the sizes range from 2 to 7! on 
single phase, with a few going as high as 10 hp. The 
repulsion-induction type of motor used to be quite 
common for single-phase motors in the integral-hp 
sizes, but during the last few years, the capacitor-start 
induction-run motor has come into the picture. More 
recently the capacitor-start, capacitor-run motor is get- 
ting more attention, particularly in ratings of 5, 7% 
and 10 hp, both from power suppliers and manufac- 
turers because of its better all around performance. 
The various new applications of electricity on farms 
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that have been mentioned are not intended to be a 
complete list of all of the new electrical productive 
equipment. They do, however, indicate a trend, and 
may possibly suggest many other applications that are 
waiting for the development of new equipment.* Per- 
haps some ideas can be stimulated by a brief discus- 
sion of trends in farming operations that are being 
influenced by the introduction of new machinery or 
ihe adaption of known principles in industry to farm- 
ing problems. 

Changes are taking place in the dairy. With the ad- 
vent of the combine milker, where milk is piped from 
the cow to the can or to a refrigerated bulk holding 
tank, the milking parlor is becoming more popular. 
This trend has also influenced pen or loose housing 
and different methods of feeding grain and forage. 
Some of these problems have and are being solved. 
Others are awaiting further experiment and develop- 
ment. Perhaps the dairy operations will be put on a 
production line basis yet. 

Reports from Texas indicate that swank potatoes 
kept in controlled temperature storage can bring ex- 
tra profit. In Virginia and the Carolinas the curing of 
tobacco seems to be coming in for its share of automatic 
control of heat and humidity and at a saving over 
‘inefficient hand-fired practices. ood 


* For some other ideas on products for farm, see “*The Electrified Farm—New 


Frontier for the Product Designer,’ by T. E. Hienton, Exvecrrican MANnuractur- 
ING, Oct. 1947, p. 145. 
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New 
Functions for 


Wire 


‘Terminal 


Recent developments in the application 

of pressure-type connectors are in the 
direction of added functions for the 
connecting part of the terminal as well as a 
wider range of wire types accommodated— 


as exemplified by these specific examples. 


T. V. Hodges 


(IRCRAFT-MaRINE Propucts, INc., Harrisburg 


ALTHOUGH there has been little change in the basic concepts of 
pressure-type electrical connectors, as treated at length in “Solder- 
less-Type Wire Terminals,” in ELecrricaL MANUFACTURING in 
May 1949, or in high-speed automatic terminal installation, recent 
trends show expanded functional use of these methods. 

Rather than a simple ring-stud combination, terminations today 
are taking over more and more functions. This development 
brings economic advantages of particular importance in mass 
application of solderless techniques, in automatic assembly. 
product simplification and cost reduction. Here is a group of 
multi-function terminals, and selected case histories demon- 
strating the new directions that functionalized terminals are 
taking. It will be noted that these examples usually introduce 
new forms as compared with conventional ring terminals. 

Most of the examples shown are the contribution of an engi- 
neering development program conducted by Aircraft-Marine 
Products, Inc., with the close cooperation of the designer of 
the product. Initial direction has been to assimilate separate 
parts—such as machined studs, pins, clips, nuts, washers—into 
the connector itself. But the development is not necessarily re- 
stricted to this one objective of design simplification; saving of 


136 


Some Examples of 
Creative Approach to 
Wire Termination 


1. Taper pin with integral solderless 
connector plugs directly into plated holes 
in a printed circuit; has exceptional hold- 
ing power yet is readily removable. See 
detailed discussion in Case History No. 7 
on a following page. 


2. Tap-changer stud terminal provides 
snap-in attachment; replaces headed 
copper stud and double set of nuts and 
washers. 


3. Connector with a track on top de- 
signed to stack “piggy-back” to simplify 
making multiple connections at a com- 
mon point. 


4. Taper tabs combine secure locking 
action with ready removal on this vol- 
ume control; require no soldering opera- 
tion when connection must be removed. 
This is a rectangular adaptation of the 
round taper pin, No. 1 above. See de- 
scription in Case History No. 7 on a 
later page. 


5. New plug design for a rocket applica- 
tion; cost reduction was 96 per cent over 
design formerly used. 


6. Solderless terminal with its own plug- 
in receptacle simplified the design and 
reduced the size of a computer plug 
board. See page 140 for a detailed dis- 
cussion included in Case History No, 4. 


7. Miniature butt connectors reclaim 
these thermal relays if leads break in 
manufacture. 


8. This clip can be connected directly to 
a radio chassis with either solder or a 
machine screw. 


9. For a secure mechanical connection 
to a nylon lanyard, this modified termi- 
nal is crimped directly on the cord. 


10. An insulation-piercing terminal 
adapted to tinsel cord; typical applica- 
tion is on leads to speaker stations for 
drive-in theaters. 


11. This special connector develops a 
tensile strength of 80 lb for use on a 
steel-core stranded copper lead. 


12. For appliance wiring this “Faston 


Several of these examples 
shown here, as indicated, 
are described at greater 
length in specific case 
histories appearing on 
the following pages. 
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connector makes faster connections ol 
higher quality on high production assem- 
bly lines; also facilitates removal for 
field servicing. See Case History No. 5 
for a specific application. 

13. Blanket pin terminal replaces an ex- 
pensive screw machine part; eliminates 
handling of several separate parts as 
well as the soldering operation. 


14. Miniature pre-insulated lead connec- 
tor specially developed for communica- 
tion and electronic circuits. 


15. Compression terminal at each end 
also secures the resistance winding for 
these flexible resistors. 


16. One piece does double duty: one 
end retains fuse under firm pressure, the 
other end is a crimp connector. 


space, automatic assembly, and lower cost can also 
result, as these examples demonstrate. 


Background 


Earlier articles in ELecrricaL MANUFACTURING 
(listed in a bibliography, June 1953, page 350) have 
discussed the characteristics of the pressure crimp, 
tooling methods, and connector performance. When 
developing ideas for adding new functions to ter- 
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minals, it is important to understand what takes place 
in making a crimped connection. As the crimping 
operation proceeds the following changes and effects 
occur: 

1. Frictional contact is first established between 
conductor and terminal barrel. 

2. Slight deformation of conductor strands takes 
place. 

3. Further deformation of conductor occurs with 
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DEEPER TOOL INDENTATION —~ 





Four types of pressure connectors (photo at left) with enlarged sections showing the changes that take place in 


making the crimp. Left to right: preinsulated connector; crimp connector for stranded wire; solid wire; insula- 


tion-niercing connector for low-current application. Diagram (right) shows basic changes taking place in a crimped 


connector as depth of tool indentation is increased. 


some work hardening. 

4. Air space between strands is excluded as contact 
faces become sides of a polygon. 

5. Conductor undergoes longitudinal extrusion. 

6. Oxide coatings or films on both the outer sur- 
face of strands and inner surface of terminal barrel 
are ruptured. 

7. Junction tensile strength increases as crimp depth 
increases. 

8. As crimp depth continues to increase, conductor 
cross section is reduced and tensile strength decreases. 

Relation between area, strength, work hardening 
and extrusion, and the depth of tool indentation is 
shown on the accompanying chart. Note that working 


hardening does not rise appreciably until extrusion 
starts as air spaces are filled by conductor; further 
work hardening increases the extrusion and decreases 
the sectional area; tensile strength increases to a 
maximum and then decreases as cross section is re- 
duced by deeper indentation. 

\ limited amount of work hardening is desirable 
since it adds to rigidity and provides the abrading 
that breaks films. But work 


hardening carried to the point where extrusion be- 


action down surface 
comes significant is undesirable. 
Depth of crimp thus must be confined between 
these two limits, which requires production tooling 
properly designed and capable of precise control. 


Ten Case Histories of Multifunctional Terminals 


Case History No. I 


Modified Spade Terminal 
Locks on Stud 


Track section control made by 
Lionel Corporation 


PROBLEM HERE was to provide leads 
that would remain securely attached 
to binding screws without wrapping 
the bare lead around it, or removing 
the binding screw as would be re- 
quired with a ring terminal. 
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In this Lionel automatic track sec- 
tion control, a four-wire lead con- 
nects the contro] with the track. The 
ends of this lead were formerly 
stripped and tinned so that the user 
could wrap the wire ends around 
binding posts on the track terminal 
board. To provide a more finished ap- 
pearance, to make better connections 
easier for the user, and to improve 
appearance, insulation piercing “clinch 
spade”  solderless terminals were 
crimped to the wires. 

These clinch spade terminals are so 
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When binding screws are closed on these 
spade terminals, tongues turn in and re- 
tain terminals to screw; with insulation 
piercing stripping 
and tinning operations are eliminated. 


solderless terminals, 


designed that they slide onto the 
binding post studs as easily as con- 
ventional spade terminals, without the 
need for removing the nuts from the 
studs. However, when the nuts are 
tightened the small crimps in the 
sides of the spade are flattened, fore- 
ing the sides of the space to encircle 
the stud. Thus, the terminal becomes 


essentially a ring tongue terminal 
which adds stability to the finished 
connection. 

This change to solderless terminals 
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made it possible to eliminate the two 
operations of stripping and_ tinning. 
Instead, an automatic machine crimps 
the insulation piercing terminals to 


the unstripped wires at rates of about 
1200 per hr to produce uniform, neat, 


easy-to-apply wire terminations. With 


these significant advantages of im- 


proved appearance and superior per- 


formance, the increase in cost over 
the old tinned wire ends is negligible. 
El i 





Case History No. 2 


Tube Socket Contact 
Saves Space 


Headlight dimmer made by 
Guide Lamp Division 
A SPECIAI SOCKET CONTACT de- 


signed for a solderless 


ruBI 
wire connector 
solved a difficult space problem in the 
Autroni tomatic headlight dimmet 
made by Guide Lamp 

General Motors Corp., Anderson, Ind. 
the dash 


focuses the light from an approaching 


1 
automohbi 


Division of 
This de 


mounted on 


headlamp on a 


tribye to 


photo- 
multiplies switch the head- 
lamps from bright to dim until the 
approaching car has passed. (For more 
information on the circuit, power sup- 
ply and the article in 
September 132.) 

A socket for the 11-contact photo- 
multiplies 


switch see 


1952. page 


tube presented a serious 
space problem, first met by eliminat- 
ing the socket entirely and soldering 
leads to bare clins which were slipped 
one-at-a-time over the tube pins. Max- 
imum production rate for soldering 
these leads was 300 per hr and the 
operation required considerable skill. 
Too much solder or rotation of clips 
on the tube pins might short adjacent 
leads. Cold solder joints were a prob- 
lem, and leads sometimes came loose 
during the slow one-at-a-time insert- 
ing operation. 

This problem was solved by making 
two changes in the method of con- 
the tube to the wiring as- 
sembly. A solderless female receptacle 
was developed to fit snugly on the 
tube prongs and make positive con- 
nection to the leads. The receptacles 
are made in continuous strip form 
wound on reels, and applied at high 
speed with the automatic wire ter- 
minating machine at a rate of about 
1200 per hr. A relatively unskilled 
Operator produces uniform connec- 
tions which have proved in produc- 
tion to be superior to the 


necting 


former 








Auto headlamp dimmer responds to light 
from approaching car and switches head- 
lamp beam to dim. 








soldered connections. 

The second step was the adoption 
of a clear plastic disk to act as a tube 
socket. This disk was drilled and 
notched to hold the female recep- 
tacles in the proper relationship to 
one another and to make it easier to 





Space limitations led to the socketless 
mounting method for the photo-multi- 
plier tube, but soldered leads were costly, 
dependent on skill and slow in assembly 
to tubes. New method employs a socket 
contact designed for solderless assembly 
and retained in a transparent plastics 
wafer. 


insert and remove the tube. The re- 
ceptacles have small spring projec- 
tions which lock into position in the 
plastic disk and are so designed that 
after they have been inserted in the 
disk they cannot touch one another. 
The combined use of the new 
solderless terminals and the “disk 
socket” has eliminated a service prob- 
lem since the contacts are now re- 
tained in their proper positions when 
u tube replacement is necessary. Net 
accomplishments were reduced cost 


and increased quality; rejects are 
practically non-existent, and the ter- 
minations are made with machine 
uniformity. OoOod 





Case History No. 3 


Lamp Socket Control With 
Integral Terminal 


Fluorescent fixture made by 
Herman Hassinger, Inc., 


Philadelphia 


Apoption of a multiple-function ter- 


minal reduced the number of com- 


OCTOBER 1953 


ponents in this fluorescent lamp 
socket, reduced fixture cost by 20 per 
cent and tripled production rate. The 
redesigned socket consists of only 
three molded plastics parts and an 
electrical contact assembly. In_ the 
former design, the contact assembly 
consisted of a brass cup, coil spring 
and a brass bracket tapped for a bind- 
ing screw. For good conductivity the 


compression spring had to be made 
of bronze. 

In the new design the spring is 
not part of the electrical circuit and 
can therefore be made of steel. With 
the assistance of the terminal manu- 
facturer a special part combining con- 
tact and solderless terminal was de- 
veloped. With its 10-in. lead attached, 
this terminal assembly eliminates the 
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For the sockets in this fluorescent fixture, 
in the former design with three loose 
parts the spring was part of the circuit; 
new design combining solderless terminal 
and contact simplified design and cut cost 
60 per cent. Terminals are supplied in 
continuous strip form for automatic as- 
sembly to lead. 


brass and binding screw. Terminals 
are supplied in strip form wound on 
reels and fed to an automatic wire 
terminating machine which applies 
the terminal to the lead. At the same 
time, the insulation support is closed 
on the cable, giving the connection 
additional tensile strength. 

In assembling the socket the lead 
is passed through the spring and the 





terminal inserted in the plastics cup 
already placed in the front half of 
the socket. The plastics back is then 
assembled so the spring is seated and 
the lead resting in its channel, and 
the assembly held with a single ma- 
chine screw. 

Cost of the new contact, spring 





and lead assembly is $17.50 per thou- 
sand, as compared with $43.00 per 
thousand for the former design. Still 
greater savings are obtained in fix- 
tures assembly operations. In the 
Slimline channel fixture, the new lead 
can be connected directly to the lead 
from the ballast much faster than was 
possible before in handling an addi- 
tional lead with a binding screw con- 
nection. Result was a two-thirds re- 
duction in assembly time. Overall 
reduction in manufacturing cost was 
20 per cent. Ooo 





Case History No. 4 


Stacking Connector 
Simplifies Plug Board 
Design 


Program board for Burroughs 
electronic computer 


To ADD FLEXIBILITY and simplify the 
design of plug boards used on spe- 
cialized electronic computers _ this 
terminal for patch cords has been 
developed with its own female re- 
ceptacle. Its use converts any plug 
board outlet into a common point, 
reducing the number of plug board 
positions and permitting changes in 





a. 


setup without rewiring the board. 

In actual practice this terminal re- 
duced the plug board area by 30 
per cent. Since each machine uses 
5000 to 6000 leads, this is an im- 
portant advantage. Both the terminal 
and its snap-in receptacle are pro- 
duced in strip form. OO0 








Case History No. 5 


Quick-disconnect 
Terminals Reduce 
Assembly Time 


Dryer timer made by 
International Register Company, 


Chicago 


NEW TYPE OF CONNECTORS for power 
circuits up to 25 amp combine a 
solderless terminal with a spring-ac- 
tion socket having a locking dimple 
that snaps in place on a tab with a 
mating dimple. In the example shown, 
developed for a line of range, de- 
froster, washer and dryer timers, the 
tabs are integral parts of the switch, 
and are driven through an insulating 
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plate and peened over in one opera- 
tion.” Connector has double spring 
action with a crimped terminal; in- 
sulation support can be added. 

In the “before and after” illustra- 
tion space-saving possibilities are 
evident. In the former design with 
binding screws, terminals had to be 
spaced to permit an entry of a screw 
driver. New design not only saves 
space but the cost of the timer is 
reduced approximately 50¢ per unit 
and wiring assembly time is reduced. 

In applying the same idea to a 
defrost control, also shown “before 
and after,” cost savings were nearly 
one-third. The former design A re- 
quired assembly and individual stak- 


* Patent application pending. 


ing of binding screw hardware. In the 
new switch B, the tab is designed 





Dryer timer with binding screw terminals 
at left; right, terminals designed to en- 
gage a dimpled tab integral with the 
switch saved space and reduced wiring 
assembly time. 
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Same idea applied to a defroster. Former 
design at A; redesign to use quick-dis- 
connect terminals at B; space saved- 


permits designing two switches in same 
housing, as at C, 





Multiple tabs function as built-in termi- 
nal boards for common connections in 
this dryer timer to simply appliance 
wiring. 





Quick-disconnect types can included in- 
sulation support and insulation piercing 
construction, 


into the switch post and is assembled 
and peened in one operation. Space 
saved permits accommodating two 
such switches in one unit without any 
increase in size, as shown at C, 


Self-contained Terminal Board 


A further development of the idea, 
shown above, provides a_ self-con- 
tained terminal board to simplify wir- 
ing connections in another dryer 
timer, Extra tabs provided for leads 
lrom motor offer a common terminal 
point for wiring, eliminating the need 
lor a separate terminal board. O 0 O 


OCTOBER 1953 



















Case History No. 6 


Solderless Connector 
Combined With 
Switch Blade 


Train switch control made by 
Lionel Corporation 


IN ANOTHER APPLICATION developed 
for a multi-function terminal at 
Lionel, four spring contacts were re- 
designed to incorporate  insulation- 
piercing solderless terminals with a 
saving of 58 per cent in labor cost. 

Originally the switch design em- 
ployed a bronze spring contact which 
served as the center pole for a double- 
throw switch; end poles were brass 
stampings. Leads were soldered to all 
three switch elements. The redesigned 
switch uses a flat brass spring con- 
tact supplied in strip form with an in- 
sulation piercing connector formed at 
one end. Leads are attached automat- 
ically, and in the same die operation 
the spring is given a 90-deg bend and 
the contact tongue pushed out. Sav- 
ing in direct labor over the original 
method was 58 per cent. 

For the center arm a_ special 
U-shaped spring with a rivet-retaining 
hole was developed by Tinnerman 
Products, Inc. This construction not 
only provides better bearing for the 
hand lever than did the eyelet but the 
part serves as the center contact of 
the switch and the return-to-neutral 
spring as well. 

This complete redesign resulted in 
a substantial improvement in perform- 
ance, and in addition, cost savings 
were sufficient to amortize the entire 
tool cost in the first year of produc- 
tion. OoOd 


(Continued on next page) 





Before and after redesign of the switch 
mechanism in the Lionel track switch 
controller. New design, top, combines 
spring, switch blade and insulation pierc- 
ing terminal. Terminals are supplied in 
strip on reels, and separated and bent to 
final shape in the same operation used to 
attach the lead. 









































































































































































Case History No. 7 
Taper Terminals for 


Removable Leads 


For relays, plug boards and 
printed circuits 


UsING THE STANDARD % in. per ft 
taper, which becomes self locking by 
friction, a new dual-purpose terminal 
provides a firm, positive electrical 
connection that can be removed with- 
out unsoldering. Round pin is used on 
business machine control panels.* For 
printed circuits the taper pin may 
plug directly into a plated circuit as 
shown, or into a rivet with a mating 
internal taper. 

Flat soldering tabs on relays can be 
punched to the required taper to re- 
ceive the flat type illustrated without 
the necessity for a soldering operation. 
Both types are formed in continuous 
strip for automatic assembly; insula- 
tion support can be added. Odd 


*See August 1953, page 143. 








Case History No. 8 
Spring-action Plug 

and Solderless Terminal 
Are Combined to Replace 
Costly Soldered 
Screw-machine Part 


Automobile clock made by 
Jaeger Watch Co., New York 


REDUCED INSPECTION EXPENSE, better 
performance and a cost reduction of 
6¢ per clock resulted from the design 
of a multiple-function terminal for the 
lead shown here connecting the oscil- 
lator motor to the inside end of the 
back of the 


power terminal in the 





Lead from clock motor is slipped over a 
stud on the inside end of the case ter- 
minal. 
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case, Formerly this 3-in. lead was ter- 
minated in slotted spring plug—a 
screw machine part—soldered to the 
lead with the connection made to an 
insulated female receptacle at final 
assembly, 

Because the corrosive fumes accom- 
panying soldering may affect ‘hair- 
springs it is usual practice to permit 
no soldering operations in clock manu- 
facturing. Therefore, these leads had 
to be assembled outside the plant. 
The screw machine part required 
fairly close tolerances and the solder- 
ing Operation was one involving con- 
siderable skill. 

The answer was replacement of the 
slotted spring pin with a_ solderless 





Lead formerly used (black, at top) had a 
screw-machine spring plug soldered on 
the end of a stripped wire. New design 
uses a special insulation piercing terminal 
with a spring connection. The other lead 
in the clock (below) was also converted 
to a solderless type. 


ELECTRICAL 


terminal with a formed spring contact 
making a pressure fit over a_ short 
stud integral with the case terminal. 
At the same time the ring terminal 
on the other end of the lead 
changed to a solderless type. Both 
terminals are insulation piercing to 
eliminate the necessity for stripping 
wires. Because no solder is used, the 
leads can now be made in the watch 
plant. 

Another 3-in. lead inside the clock 
movement, formerly 


Was 


purchased out- 
side because of the soldering opera- 
tions, was also converted to insula- 
tion - piercing terminals. 
Both made on the same 


termination equipment, with terminals 


solderless 
leads are 


’ 





ey 


Both leads are made on automatic, in- 
stallation equipment with terminals in 
strip form fed from a reel. 
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supplied in continuous strip on reels. 

Nine months after making this de- 
sign change a cost analysis showed a 
net saving of 6¢ per clock, with 90 


per cent of the saving in labor and 
10 per cent in material. In addition, 
all operations are now under plant 
control. The machine uniformity of 


the terminations has eliminated the 
inspection operation formerly requir- 
ed on leads; final inspection of the 
clock is sufficient. ooo 





Case History No. 9 


Special Terminal 
Combines Strain Relief 
and Structural Element to 
Simplify Design 

Portable TV antenna made by 
Camburn, Inc., Long Island City 


PROBLEM HERE was to make a suit- 
able electrical connection between the 
antenna leads and the adjustable an- 
tenna rods. Former design employed 
soldered leads to each antenna rod 





and a strain relief on the extension 
cable, making assembly complicated 
and slow: 

Design 
barrel 


developed uses a_ long 
terminal for added __ joint 
strength to perform the strain relief 
function. A pair of ears formed in 
the terminal tab fit into square posi- 
tioning holes in an insulated closing 





plate. Back of the terminal tab makes 
frictional contact under firm pressure 
against the antenna hub, and a simple 
cover closes the base. 

By elimination of all soldering oper- 
ations assembly was simplified. Ter- 
minals are supplied in strip form and 
applied to stripped leads in air- 
operated crimping machines. 

Eight operations formerly were re- 
quired: 

1. Assemble elements in base 
2. Cut and strip leads 
3. Solder terminals to leads 
4. Insert brass stamping 
5. Insert strain relief 
6. Assemble pressure plate 


7. Solder leads from rods 


st 


Assemble base cover 





Special terminals are anchored to provide 
strain relief; pressure plate holds termi- 
nals against rod hub. Complete assembly 
requires no soldering. 





These were reduced to five: 
1. Assemble elements in base 
2. Cut and strip leads 

3. Apply terminal 

4. Assemble pressure 

5. Assemble base cover 


plate 





Case History No. 10 


Insulated Test Terminal 
Replaces Binding Posts 


ELECTRICAL CONTACT is restricted be- 
tween nut and terminal with this spe- 
cial design; phenolic insulation spaces 
terminal above panel, away from stud 
and insulates the sides. 

For equipment leads where it is 
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desirable to provide means for test- 
ing external circuits, usual methods 
employ binding posts requiring re- 
moval of the lead for testing; or sepa- 
rate test packs or binding posts may 
be provided. With this special ter- 
minal with contact restricted to the 
under face of the binding nut, back- 
ing off the nut a turn or two isolates 
the lead. A clip tab facilitates test 


“am re 


clip connections. ooo 





@ @ @ For a complete reprint of this article, 


circle No. 117, Reader Inquiry Facility, page 259. 
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Ceramic-Metals 


For Component Design 


Development of the new “‘cermets” opens application possibilities where 


there is need for special materials, as in highly stressed 


Murray A. Schwartz, Project Engineer 
Aeronautical Research Laboratory, Directorate of Research 
Wright Air Development Center* 


“CERMETS is a relatively newly coined term, common- 
ly used to describe an aggregate-type material com- 
posed of metals and ceramics, having properties in an 
intermediate range between the basic constituents. 

Forerunner of today’s cermet are the well-known 
cemented carbides or “hard metals” which are uni- 
versally used as cutting tools. The cermets discussed 
here reflect contemporary research. These “cermets of 
today” can be placed in possibly three categories: (1) 
temperature-resistant structural materials; (2) elec- 
tronic component materials; and (3) high-temperature 
wear-resistant materials. These categories could even 
be extended further to include porcelain enamels which 
are vitreous ceramic coatings bonded to metals, and 
seals which involve glass-to-metal and ceramic-to- 
metal. 

There is no official definition of cermet materials, so 
it would be confusing to attempt to set parameters as 
to which materials should be called cermets. Oxides are 
the commonly accepted ceramic materials but is it not 
permissible to accept carbides, borides, aluminides, 
silicides, etc., as also falling into this category? Another 
question also arises as to how much ceramic or metal 
must be in a material to call it a cermet? It would be 
fairly difficult to consider as cermets the common low- 
alloy steels containing iron carbide, or the sintered 
aluminum powders containing aluminum oxide. These 
parameters will no doubt be set in the near future. 

The need for heat-resistant structural materials that 
would permit expansion of the operating temperature 
range of turbojet aircraft beyond that allowable with 
standard alloys became apparent to the Air Force fol- 
" ©The opinions and facts weed in this atticle are theese of the author os an 


individual and are not to be construed as those of the Wright Air Development 
Center or the U. S. Air Force. 
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temperature-resistant parts and high-temperature wear-resistant parts. 


lowing World War II. A broad research and develop- 
ment program was started to develop materials with 
good elevated-temperature strength and stability, good 
thermal-shock resistance, and sufficient ductility and 
impact resistance. 

Basic objective in this program was to combine the 
favorable properties of metals (good thermal shock 
resistance, ductility, and impact strength) with those 
of ceramics (good high-temperature strength and sta- 
bility ). Four types of cermet materials studied in this 
program are: 


(1) Oxide Base 
(2) Carbide Base 
(3) Boride Base 
(4) Intermetallic Base 

Oxide-Base Cermets. From the standpoint of ex- 
cellent high-temperature strength and _ stability, 
Cr-AloO, cermets have appeared promising. These 
cermets, which may contain from approximately 30 
to 70 per cent chromium, were developed by the Ohio 
State University Research Foundation under Air Force 
sponsorship. A tabulation of the physical properties 
of one of these compositions is shown in Table I. 

Commercially, a Cr-AloO3 cermet is being produced 
by the Haynes Stellite Division, Union Carbide and 
Carbon Corporation, under the name “Metamic.” Phys- 
ical properties of this material are also listed in Table 
I. This material is comparatively strong, but character- 
istically like a ceramic, is brittle enough to break if 
dropped on a concrete floor. Although better than 
most ceramics, it is somewhat more sensitive to thermal 
shock than metals and must be handled in this respect 
with care. It is resistant to oxidation in air up to 
2200 F (1200 C); to combustion gases up to 3100 F 
(1700 C), and to molten steel and furnace slag. 

To date, the outstanding application for Metamic 
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LT-1 material has been as thermocouple protection 
wells in the checker work of open hearth furnaces, 
where at temperatures of 2500 F to 2600 F this ma- 
terial has excellent stability. Other applications in- 
clude its use as flame-guardian rod materials (under 
both oxidizing and reducing conditions) and fuel 
burner tips. (See Fig. 1.) Metamic materials are still 
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FIG. 1—Thermocouple protection tube (above) fabricated from 
LT-1 chromium-alumina cermet material by Haynes Stellite Div. 


FIG. 2—Top illustration shows the variety of parts possible to pro- 
duce in metal-infiltrated titanium carbide. Source: Sintercast Corp. 


FIG. 3—Left, assembly of cermet cathode on molybdenum sleeve 
for use in magnetrons produced by Raytheon Manufacturing Co. 


considered to be in an advanced experimental stage 
and in a continuous state of improvement. New ap- 
plications for the Cr-Al,O, cermets are being de- 
veloped. Other oxide-base cermets for structural-heat 
resistance applications are still in early experimental 
stages so far as practical utilization or availability is 
concerned. 
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Carbide-Base Cermets. Perhaps the most industrially 
advanced cermet materials are in the carbide-base 
vategory. A large amount of research effort has gone 
into their development, especially of the titanium car- 
bide-base cermets. Titanium carbide alone oxidizes 
comparatively easily, but when other carbides and 
metals are added, a tenacious and impervious coating 
forms so that up to 1800 F to 1900 F oxidation is so 
slow as to be considered negligible. Table II gives the 
properties and compositions of the following types: 

The leading industrial source today in this country 
of sintered titanium carbide cermets (“Kentanium” ) 
is believed to be Kennametal, Inc., but, other compan- 
ies, such as Firth Sterling Inc., have started develop- 
ment programs to place similar products on the market. 

Although the material is still comparatively new. 
Kentamium has already found a number of useful 
applications. In addition to its promising application 
for jet-engine turbine blades and nozzle vanes it has 
been used for spinning and trimming tools, parts for 
high-temperature test machines, high-temperature 
pressure reaction vessels used at 2300 F, gage rings, 
pump valve balls, exhaust valve seats, aircraft engine 
valves, thermocouple protection tubes, and flame rods. 

Another titanium carbide-base cermet, being pro- 
duced by a metal infiltration process, has been de- 
veloped by the Sintercast Corporation, also for jet- 
engine turbine-blade and nozzle-vane application. Co- 
balt-, nickel-, and iron-base alloys are used as the in- 
filtrant material. A representative group of fabricated 
parts is shown in Fig. 2. An improved grade of this 
material for high-temperature application, TC-66-, 
has a reported stress rupture, 100-hr strength, of 38,- 
000 to 40,000 psi at 1600 F and 15,000 to 18,000 psi 
at 1800 F. 

The American Electro Metal Corporation and _ its 
foreign affiliates have also produced a number of +i 
tanium carbide-base cermets ranging from 40 to 75 
per cent TiC with the metal added as alloys of Ni, Cr. 
and Co. 


Boride-Base Cermets. Boride-base materials are be- 
ing developed to a limited industrial extent. Advantages 
of boride materials are their \ ery high melting tempera- 
tures, high hardness and their ability to form protective 
oxide coatings. However, their tendenc vy to form glassy- 
phases under oxidizing conditions somewhat limits 
their long-time high-temperature service. 

American Electro Metal Corporation has developed 
a zirconium boride material containing a metallic 
binder, called “Borolite.” This material has many poten- 
tial applications because of its combined good oxida- 
tion resistance, thermal-shock resistance and high hard- 
ness. Physical porperties of Borolite I are listed in Table 
III. The material has good corrosion resistance against 
fluorides, molten brass, molten aluminum and hydro- 
chloric acid. It has good thermal-shock resistance. hav- 
ing satisfactorily passed the NACA test at temperatures 
of 1800 F, 2000 F, and 2400 F. Borolite I is machinable 
when using diamond tools and grindable using resin- 
bonded diamond wheels. 

Other boride materials are in various stages of devel- 


opment; these include combinations of titanium boride, 
boron nitride, silicon boride, and manganese boride, 


plus metallic additions in some cases. 
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Table I—Properties of Oxide-Base Cermets 


Ohio State 


Producer University Haynes Stellite 


Experimental A-16) Metamic LT-1 


11-6 


Designation 


28% A105 
739, Cr A 1,05 


t= /O 


. “os ‘ , 3()% 
Composition approx. 30! a 
70% Cr 


Density, gm/ce 5.85 to 5.95 6.0 


Hardness 35 RC 


(1315 C) 10.5 | (1000 C) 


Thermal expansion, 

em/em/°C 
Thermal conductiv- (260 C) 
ity, cal /sec/em?/°C 
Electrical resistivity, (RT) 
ohm-cem x 10° 
Modulus of elastic- (RT) 
ity psi x 10° 
Tensile strength, (RT) 38 
psi x 10 


80.5 | (RT) 
(1000 C) 
(1400 C) 


(RT) 
(980 C) 61.8 
(1315 C) 34.6 


Modulus of rupture, 
psi x 10 


Stress-rupture, (1000 hr., 980 C) 


psi x 10 14 5 
(1000 hr., 1098 C) 
12 


Excellent at oven Excellent to 


Oxidation resistance 
1090 C 1200 C 


Intermetallic-Base Cermets. The intermetallic-base 
cermets consist of one of the most interesting categories 
as regards future possibilities. Materials with proper- 
ties or combinations of properties quite new to engi- 
neering materials are being developed. It is here that 
our future structural materials will probably be found. 
These materials will retain their strength properties and 
stability at elevated temperatures and possibly some ot 
them will answer the need for ductility or impact re- 
sistance. It has only been during the past few years that 
molybdenum disilicide was found ta be an oxidation- 
resistant material up to temperatures over 2400 F, and 
that it maintained good mechanical properties at ele- 
vated temperatures. 

Commercially, a molybdenum disilicide material is 
being produced by P. R. Mallory Company, Inc., in ex- 
perimental quantities. The composition of this material 
is 70 per cent molybdenum disilicide and 30 per cent 
alumina plus calcia. Some of its properties are listed in 
Table III. Machining of this material is easily accom- 
plished in the prefired condition, but with difficulty 
after the final firing treatment. Properties of 100 per 
cent molybdenum disilicide material produced by the 
American Electro Metal Corporation are also listed in 
Table III. 

Another new and interesting intermetallic, produced 
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Table 1l—Properties of TiC-Base Cermets 
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Producer Kennametal, Ine. | Sintercast Corporation | American Electro Metal Corporation 
“Designation Snltielaen, | TG 60 N | WZ-1B | WZ-12C 
Composition | 10 to 30% Ni | Nichrome V inGiltvated | 30% Ni—7 % Cr | 40% Nic 1o—10% Cr r 
90 to 70% TiC +SS TiC : % TiC 50% TiC 
Seneits, gm/ ce 5.5 to 6.5 ‘ 0 to 6.3 | 6.2 | 6.6 
‘Hardness | 83 to 93 RA 56 to 60 RC | 86 RA OF 81 RAL 
Thermal expansion, | (650 Cc ) 8. 1 to 59. o (650 C) 8.0 | 3. lto9. 9 
cem/cem/deg C | 
Thermal conductivity, | 0.075 to 0.085 | | 
cal /sec /cem? deg C | 
E lectric ‘al yeslativity, | (RT) 430 to 470 (RT) 114 | (RT) 110 
ohm-cm x 10° | | 
a stone —— _ — ointment ee slices —__—_—_—_|—— ubiacestigacticaesiaiasenentaia aati aii 
Electrical conductivity, 1.9 to 5.0 | 
percent Cu std. | 
‘Modulus of clastic ity, pei x 10* | (RT) 55 | (980) € C20, | (RT) 49 to5 
eadis cticmatle. psi x 103 | (RT) 80 to 100 | | | (RT) 113 
Comprenive strength, Psi x 103 | (R’ T) 550 | on 
in —— —|— | anand - | pacha —| ee —— 
Modulus of rupture, psi x 10° | (R 1) 150 to 230 | (R T) 35 to 175 ) | ae r) ahi to 240, |< (R r) 160 to 200 
Stress-rupture, psi x 10° | (100 Se 87 0 C) 16 to 95% (100 he. 980 C) 6. 0 to 6.! 5 ‘| Coo ie 980 C) 14 


(1000 hr, 870 C) 9.5 to 19 
(100 hr, 980 C) 5 to 12 


(700 hr, 900 C ) 14 (2.5% elong.) 
(1000 hr, 980 C Z to 7 


(235 hr, 800 C) 43 (1.0% elong. e: 





Oxidation resistance, | E alii 0.3 to 0.5 (in 100 hr at 


(4 to 6% elong.) | (1000 hr, 980 - 9 
“2 
mg/cm? wt. gain | 980 C) 


5 Gn 100 hr at 7 Gin 100 hr at 
1000 C) 1000 C) 


*KI51A and K152B compositions. 





Table 111—Properties of Boride and Intermetallic Base Cermets 


P. R. Mallory 








Producer American Electro Metal Corporation C vompany 
Designation or material | Borolite I | Nickel aluminide Molybdenum | D- 1922 
disilicide 
Composition | Zirconium boride- 68% Ni—32% Al 100% MoSir 10% MoSi. — 30% 
binder Ai. 20;Ca0 

Density, gm /cc | 6 | 6.0 to6.1 6.1 5 
Hardness | 88 to 91 RA 35 to 50 RC | 35 RC 
Modulus of rupture, psi x 10 | (RT) 75 to 100 | (RT) 144 | (RT) 70 | (RT) 29 

(1260 C) 60 to 75 | (980 C) 70 | (980 C) 50 


(1090 C) 35 


Thermal e xpansion, cm/cm, deg | C (R T) 4.5 | 15.1 | (800 C) 8.4 


Ticrmal conductivity, cal/sec Ja m? 
deg C 


(15C) 0. 05 to 0.12 


I ectric al resistivity, , ohm —cm x 10° 


| (RT) 20 to 3 | (RT) 22 | (RT) 80 


| (300 C) 0.47 


(RT) 10 to 20 


Temp. ‘coef. of resistivity, ner cont 


deg : | 
Oxidation resistance, mg/cm? wt. gain | (good up to 200 hr 2 (in 200 hr at | 4.5 Gn 200 hr at 0.6 (in 1 hr at 
| at 1150 C) 1090 C) | 980 C) 1400 C) 
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experimentally by the American Electro Metal Cor- 
poration is a nickel aluminide material. It appears to 
have good oxidation resistance and high-temperature 
strength. Properties of this material are also listed in 
Table III. Its corrosion resistance at room temperature 
against white nitric acid is excellent and against red 
nitric acid is good. 


Fabrication Techniques. Both conventional and new 
fabrication techniques or processes are being used to 
produce cermets. The more conventional method con- 
sists of pressing the powders into a mass, presintering, 
machining, and final sintering. Because of the high 
degree of hardness of the cermets, in most instances it it 
is not economical to machine them after final sintering. 

Slip-casting an aqueous slurry of the powders in a 
plaster of paris mold, followed by presintering, ma- 
chining, and final sintering is another process being 
commercially utilized. This method, however, is diffi- 
cult to use in some cases because of reaction of the 
powders with the liquid medium used in slip-casting 
and because of the difficulty involved in maintaining 
a suspension of the nonplastic powders in the liquid 
medium. 

Standard fabrication processes consist of extrusion 
of bonded powder mixtures; casting from the molten 
state are also being adapted for cermets. 

Infiltration of molten metal into a refractory ceramic 
skeleton is another method that has significant com- 
mercial possibilities. This method, now being used to 
make copper-infiltrated iron compressor blades, ap- 
pears to be adaptable for making metal-infiltrated ti- 
tanium carbide turbine blades. 

Other methods being successfully used today, al- 
though not very suitable for large-scale production in- 
clude: hydrostatic pressing in which the powders are 
pressed on all sides uniformly in a liquid pressure 
chamber; and hot-pressing, in which heat and pressure 
are applied in the same operation. 

Two of the more unusual new methods now being 
developed that appear to have promise for industrial 
utilization include (1) flash sintering, in which very 
rapid electrical impulses and pressures are applied to 
a precompacted material causing it to heat up and 
sinter by means of its own electrical resistance; and 
(2) vibratory compaction, in which powders are com- 
pacted in a die by applying mechanically or magnet- 
ically induced vibrations, together with low pressures. 


Electronic Applications. Two electronic applications 
for cermets developed to date include their use as 
semiconductors and as magnetron cathodes. 

Sylvania Electric Products Inc., have conducted 
studies on semiconductors that cover a wide range of 
resistivities and resistivity-temperature coefficients. Al- 
though not being produced commercially, the materials 
studied appear interesting enough for future develop- 
ment and applications. Some of the materials investi- 
gated include bodies consisting of: ZrO. -talc-graphite, 
TiO,-Ni, Steatite-Ni, and Fe.O.-Cu. 

These studies can be considered only a start in the 
use of cermets for semiconductors. While the present 
research emphasis is on cermets for high-temperature 
applications, it is very possible that this work will 
also reveal many interesting semiconductor materials. 
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Another commercial electronic application for cer- 
mets, as reported by Raytheon Manufacturing Com- 
pany, is for cathodes in magnetrons. Here, the cer- 
met is used as a source of thermionic and secondary 
electrons that are necessary to sustain the electromag. 
netic oscillations. 

These cermets, usually consisting of thoria and 
molybdenum or tungsten mixtures, are capable of with- 
standing the high temperatures and high-voltage fields, 
Raytheon reports that the cermet cathodes find wide 
application at the highest power levels yet attained 
with the permissible levels of a pulsed magnetron, 
ranging as follows: 


Band Power Level (watts ) 
L and §S 107 
X 106 
K 105 


A cermet cathode produced by the Raytheon Man- 
ufacturing Company in the form of a cylinder is shown 
assembled on a molybdenum base in Fig. 3. 


High-Temperature Wear-Resistant Applications. A 
comparatively recent application for cermets, which 
is already being used industrially, is for brake linings; 
especially for aircraft application, where fairly high 
brake temperatures are created. The combination of 
the wear- and temperature-resistance of the ceramic 
with the high thermal conductivity of the metal, make 
cermets suitable for this application. Cermets develop- 
ed for brake linings are used in the form of disks 
attached to the brake stators. They have been success- 
fully tested at temperatures up to 2000 F. 


Summary 

This compilation of data is being presented more 
from an industrial viewpoint and does not bring out 
the extensive research program being conducted by 
government, educational, private and industrial lab- 
oratories in the field of cermets. The materials discuss- 
ed in this article comprise mainly those which have 
now been devloped for commercial utilization or are 
very close to it. In many instances, only the develop- 
ment of applications for these new materials are hold- 
ing back more extensive production. 

It would appear worthwhile for equipment design- 
ers to resurvey their component needs as to possible 
substitution or increase of component efficiency by 
utilization of cermet materials. Although so far the 
lead in applications has been taken in aircraft, there 
appears to be promising applications in many prod- 
uct areas. Ooo 
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FIG. 1—Pyrotenax mineral-insulated wiring system cab'e consists of one to 


seven conductors spaced with a tube by compacted magne-ium oxide insulation. 


Mineral-Insulated Cable 
Approved for Machine Tool Use 


Latest edition of National 

Electrical Code also includes 
construction specifications for 
self-contained oil-tight metallic 


conduit system. 
IN THE NEW 1953 NATIONAL ELEC- 
TRICAL CODE, for the first time min- 
eral-insulated metal sheathed cable is 
recognized as an acceptable substitute 
for wiring machine tools (and by in- 
ference other forms of industrial ma- 
chinery ).“Under article 670—Machine 
Tools—is this revised paragraph: 
6711. Wiring Method. Con- 
ductors shall be in rigid metal 
conduit or be Type MI cable, ex- 

cept as provided in sections 6712 

to 6714 inclusive. 

To Chapter 9—Construction Speci- 
fications—has been added a new sec- 
tion 93301 to describe Type MI cable 
for 600-volt service. Paraphrased this 
section describes the cable as consist- 
ing of conductors of solid copper of 
standard AW gage spaced within a 
seamless copper outer sheath by in- 
sulation of a highly compressed _re- 
fractory mineral. (See Fig. 1). The 
outer sheath provides mechanical pro- 
tection and a moisture seal, plus a 
grounding conductor. 

Mineral-insulated wiring was first 
produced in France in 1934 under the 
name “Pyrotenax” to meet the need 
for a wiring system that would be free 
of inflammable or carbonaceous ma- 
terials and that would operate. suc- 
cessfully when subjected to flames. 
First applications were to naval ves- 
sels, tankers and passenger ships. One 
of the earliest building installations 
was for illumination of the art treas- 
ures in the Louvre where artificial 
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FIG. 2—Application of MI wiring to Hydropress die casting machine. 


lighting had heretofore been banned 
due to the fire hazard. 

About two years ago General Cable 
Corporation, New York, developed 
equipment and processes for its manu- 
facture under license in this country. 
Most applications to date have been 
plant wiring and by power companies. 
Some installations have been made in 
paper mills and on bottling machines, 
in breweries where wiring systems 
are constantly being subjected to 
splash. Several utilities have used 
safety mineral insulated wiring in un- 
derground vault installations where 
high humidity, floods and wide tem- 


perature variations may occur. Within 
the powerplant, Pyrotenax has been 
used for both power and control cir- 
cuits. And as in Europe, it has been 
used on shipboard. 

One application to built-in wiring 
systems for industrial machinery is 
illustrated in Fig. 2. The picture shows 
the interconnection of limit switches 
and solenoid valves to a terminal box 
on a “Hydrocast” cold-chamber die 
casting machine, built by Hydropress 
Inc., New York. Mineral-insulated 
sheathed wiring was used here to over- 
come trouble previously experienced 


(Continued on page 370) 


149 








Permeameter 


For Radio Frequencies 


Adoption of a design developed at NBS combined with a 


graphical computation method gives reliable data for frequencies 


up to 35 me and permeabilities of 900 or more. 


GP. McKnight, Senior Research Engineer 
SPEER CARBON Company, St. Marys, Pa. 


A RADIO-FREQUENCY PERMEAMETER recently developed 
by the National Bureau of Standards* has been used 
in the Speer Resistor laboratories for several months 
for measuring iron core properties at high frequencies. 
Need for this instrument arose because: 

1. Recent development of high-permeability core 
materials, such as ferrites (some of which have perme- 
abilities of 900 or more) has made the older methods 
inaccurate or insensitive. 

2. The results of most of the older methods are so 
dependent upon the test coils used that it is impossible 
to separate completely the core characteristics and the 
coil characteristics. 

3. Recent developments of communication equip- 
ment have increased the need for accurate tests to 
measure the magnetic characteristics, particularly for 
production control. 

While the mechanical details have been improved 
over the original NBS instrument shown in Fig. 1, 
the principle remains the same. The construction, 
shown in Fig. 2, consists of a copper cylinder with 
an attachable base which together form a cup with 
a pin in the center. A tight-fitting lid for the cup 
converts the assembly into a coaxial line with both 
ends shorted. In the base of the cup is a toroidal trans- 
former with windings connected to banana plugs in 
the base. The test sample, also a toroid, is laid on a 
supporting shelf of insulating material. 

To perform a test on a sample, three impedance 
measurements are necessary: 

1. Permeameter alone with the lid off. 

2. With the lid on. 


3. With sample inserted and the lid replaced. 


* National Bureau of Standards Report No. 2071 by P. H. Haas, Nov. 20, 1952. 
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FIG. 1—R-f permeameter developed at NBS in its 
initial form, shown mounted on a Q-meter for use 
in testing magnetic properties of a ferrite toroid. 


From these three measurements, the magnetic proper- 
ties of the sample can be calculated. 


Theory of Operation. The pictorial circuit diagram 
shown at top in Fig. 3 will help to describe the prin- 
ciple of operation of the instrument. The toroidal 
transformer representing the one mounted in the base 
of the permeameter has a single-turn secondary loop 
which may also include the test sample. 

By connecting a measuring bridge or Q-meter to 
the primary winding and opening the secondary loop 
an impedance measurement shows the properties of 
the primary winding and transformer core (measure- 
ment 1 of the test procedure). But, any load applied 
to the secondary of the transformer is reflected back 
into the primary and changes the input impedance of 
the transformer. Thus, if the secondary loop is closed 
without the test sample an impedance measurement 
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is obtained which can be combined with the first to 
determine the properties of the secondary loop (meas- 
urement 2). If the test sample is now inserted in the 
secondary loop without changing the shape of the 
loop, the inductance of the secondary loop will change 
and can be measured by a third impedance measure- 
ment (measurement 3). From this inductance change 
and the physical dimensions of the test toroid the 
magnetic properties of the test sample can be calcu- 
lated. 

Physical form of the basic circuit shown at top in 
Fig. 3 can be changed for greater convenience. First, 
the test toroid is placed directly over the toroidal 
transformer, right in Fig. 3. Then, through a topo- 
logical transformation the outside wire of the single- 
turn secondary loop is changed into a ribbon, and 
the width of the ribbon stretched wider and wider 
until it can be made into a cylinder completely en- 
closing the transformer and test sample. This forms 
the secondary loop into a coaxial line shorted at 

both ends, with the transformer and test sample 


enclosed in the coaxial circuit. By thickening the 
walls, improving the shape, and cutting off the top, 
the permeameter becomes a cup with a removable 
lid. 

The r-f permeameter has been used successfully for 
measuring magnetic materials having permeabilities 
over the range from 2.0 for some high-frequency iron 
core mixes to over 500 for some ferrites. By proper 
selection of sample size (small cross-section toroids 
for high permeability materials) the accuracy can be 
held within a few per cent. 


Dissipation Factor Measurements. While permea- 
bility measurements of magnetic materials are interest- 
ing and useful, a direct measurement of losses is of 
considerably more value since standard methods of 
measurement are less dependable. But, first, some 
definitions are necessary to avoid confusion. The term 
«< > 2 Or 
loss factor” is used by different authors to cover a 

y 
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FIG. 4—Formula for dissipation factor D. 
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require good contact between 
lid and body, provided by the 
taper and a wing nut. 


large number of different units.* The loss unit pre- 
ferred at present seems to be 1/uQ, the reciprocal of 
the “magnetic quality factor,” but the author prefers 
the “dissipation factor” defined in Fig. 4. It is readily 
converted to “magnetic quality factor” by dividing 
into the permeability. In comparison with a similar 
formula developed at NBS, tests show that either one 
may more accurately determine the true loss coeffi- 
cients, depending upon the permeameter design and 
possibly the operating frequency, but neither is com- 
pletely accurate. The difference between the two 
sometimes amounts to 1 or 2 per cent in dissipation 
factor—more than the losses in many good materials. 
Alsuv, the formulas are rather complicated, requiring 
considerable time to perform the calculations. 


A Graphical Calculation Method. To overcome 
these objections, a graphical method of calculation 
has been developed. In one example of the use of 
this method, shown in the chart in Fig. 5, the ordinate 
is the ratio of the tuning capacity C; necessary to 
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FIG. 5—Graphical method for 
calculating 
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resonate the Q-meter to the Q-reading Q;; the hori- 
zontal axis is the tuning capacity C;.t On this graph, 
the measurements made on the apparatus without 
sample (apparatus constants) have been plotted as 
the points C, Q, (lid off) and C, Q, (lid on). Drawn 
between these two points is a dashed curve (lower 
one of the four) showing the position to be expected 
of measurements made on rings of different perme- 
abilities and no losses as calculated from the equation 
in Fig. 4. This is a parabola of the form y=X? with 
the point C, Q, as the point of origin, so knowing the 
two points, the remainder of the curve is easily drawn. 
Also shown are dashed curves of the position to be 
expected for 1 per cent, 2 per cent and 3 per cent 


* For example, see the following references: ‘‘Magnetic Measurements at Low 
Flux Density Using the Alternating Current Bridge,’’ by V. E. Legg in Bell 
System Tech. Jour., Vol. 16, pp. 39-62 (1936). ‘‘Measurement of Iron Cores at 
Radio Frequencies,”’ by D. E. Foster and A. E. Newlon, Proc. IRE, Vol. 29, 
pp. 266-276 (1941). ‘*Powdered Magnetic Cores,’ by W. J. Polydorof, Tele- 
Tech, Feb., 1953, p. 69. ‘‘Analysis of Measurements on Magnetic Ferrites,”’ by 
C. D. Owens, Proc. IRE, Vol. 41, #3, pp. 359-365 (1953). 

+t Notice that there are two different Q terms used on the graph, (1) circuit 


Q, or Q of the permeameter with test sample, and (2) material Q, or Q of the 
test sample itself. 
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FIG. 7—Effect of frequency on dissipa- 
tion factor for four types of materials. 





dissipation factor. By plotting each measurement on 
this graph, the dissipation factor is obtained without 
performing any calculations (subject to a correction 
as described below). No sample dimensions enter into 
the calculation of dissipation factor so the graph can 
be used for measurements at that frequency on any 
size sample. However, if the size of the sample is 
fixed, the tuning capacity C; is then a measure of the 
permeability, so a permeability scale can also be 
added to the graph as shown. 


There is one slight difficulty; the zero loss curve 
is not quite accurate. For example, one or two of the 
points fall below the line, indicating a negative loss 
(obviously wrong). This is corrected by calibrating 
the permeameter on the measuring instrument with 
which it is to be used with samples of known proper- 
ties, and adjusting loss lines. Corrected curves are 
shown in solid lines in Fig. 5. Calibrating the perme- 
ameter on the measuring instrument where it is to 
be used also gives a correction for some inaccuracies 
of the measuring instrument which might otherwise 
give trouble. 


A High-Frequency Permeameter. The frequency 
limit of the permeameter, as given by NBS, is about 
5 me. However, at this frequency the losses in many 
of the common grades of iron cores are so low that 
they are almost negligible. To make measurements 
over the range of 15 to 35 me, the modification shown 
in Fig. 6 was designed. For operation at the higher 
frequencies it was necessary to reduce the inside 
diameter of the chamber from 1% in. to % in., and 
reduce the sample size to % in. OD, along with some 
other modifications. 


Experimental Results. The greatest experimental 
difficulty with the permeameter was found to be in 
obtaining proper contact between the lid of the per- 
meameter and the other parts. The effective resistance 
added by an iron core of good Q is often less than 
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0.001 ohm, and very small changes in the resistance 
of the contact with the lid will make large differences 
in the loss factor. Even with a 45-deg taper on the 
top with a wing nut to make a tight joint considerable 
care still was necessary. 

To illustrate the effectiveness and sensitivity of the 
instrument, Fig. 5 shows also the measurements made 
at 800 ke on three experimental ferrite mixes. Varying 
characteristics of successive samples for each mix were 
obtained by changing the molding conditions. (The 
molding technique can be controlled so closely that 
variations within the lot are unobservable.) It is ap- 
parent from these experimental samples that not only 
is the mix important in determining the properties, 
but the molding technique is also important in de- 
termining both the permeability and the Q. Also, the 
new instrument has sufficient sensitivity for effective 
production control. 

One of the chief purposes of the entire investigation 
was to study the variation in the losses in magnetic 
materials with the frequency at which they are used, 
and Fig. 7 shows some of the results obtained. It is 
readily apparent that at low frequencies the magnetic 
losses are quite low, but they increase rapidly after a 
certain frequency is reached. The frequency at which 
these losses become important depends upon the iron 
of which the core is made and upon the method of 
processing it. 

The r-f permeameter is so new that we have little 
more than started to explore its possibilities, but it 
has already earned its place among the “necessary” 
instruments in our laboratory. I believe it will go a 
long way toward helping to separate the true mag- 
netic properties from the other effects that depend 
upon coil design. oo0g 
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Cast Resins in Cyclotron Coil Magnet 


Combined with glass-fiber 
tape winding to provide 
insulation and serve as 
mechanical binder 


John J. Mede, Associate Engineer 
Brookhaven National Laboratory 


GLASS-FIBER TAPE for conductor wind- 
ings and polyester resins for embed- 
ment of the assembly are successfully 
utilized in the construction of a cy- 
clotron coil-magnet at Brookhaven 
National Laboratory. 

The pole-face windings are in- 
stalled on the top and bottom surfaces 
of the magnet gap, and will be used 
to shape the pattern of flux distribu- 
tion when the magnet steel ap- 
proaches saturation values at high 
flux densities. Each magnet face is 
spanned with a single laver of 56 
solid copper conductors of 742 in. x 
%8 in. cross-section. The conductors 
are wrapped with glass tape and cast 
in polyester resin to form sheets 4% 
in. thick, 351%42 in. wide each, with 
a developed length of about 51 ft. A 
quadrant sector in the process of 
being slid into the magnet gap is 
shown in Fig. 1. In addition to the 
solid copper conductors, two tubes 
“2 in. x % in. with 0.045 in. wall are 
embedded in the plastic, each to serve 
as a receptacle for six No. 20 wires 
in which the rising magnetic field in- 
duces a current that is a measure of 
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the rate of change of the magnetic 
field. 

The return windings are split, half 
returning at the rear of the gap and 
half outside of the main windings in 
front of the gap, with some spare 
conductors in each of these return 
bundles to allow flexibility in making 
interconnections. The rear return 
winding contains 64 conductors in a 
casting of 1546 in. x 8%6 in. cross- 
section, and each of the two front 
return windings contain 34 conductors 
in a casting of % in. x 7% in. cross- 
section. 

Each conductor was_ individually 
wrapped with a medium-weave glass 
tape, Type ECC-A, of 0.015 in. thick- 
ness, with 50 per cent overlap. A 
wooden form with smooth masonite 
lining was constructed, with grooves 
along the bottom edges for feeding 
the liquid resin into the assembly. 
The interior of the form was polished 
with floor wax, sprayed with a suit- 
able separating film, and brush-coated 
with a layer of filled polyester resin 
that will become the outside surface 
of the casting. A single layer of 0.015 
in.-thick glass cloth, Style 162, was 
laid in the bottom of the form, the 
wrapped conductors were fitted into 
place, a covering layer of glass cloth 
was added, and the lid was then fixed 
in place. A form-sealing wax melting 
at 145 F was used to seal the crevices 
in the assembly. The liquid resin may 
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be forced into the form under pres- 
sure, or the resin may be allowed to 
flow in under the action of gravity, 
accelerated by the application of a 
limited vacuum at a multiplicity of 
air vents. The latter system was em- 
ployed, as illustrated in Fig. 2, where 
vacuum was limited to about 5 in. Hg 
to prevent vaporing the fluid resin. 
The form filled in a period of about 
3 hr, the resin started to gel in about 
4 hr, and was solid in about 12 hr, 
where all of these time intervals are 
dependent on the temperature at 
which the reactions take place. 

The polyester resin, catalyst, ac- 
celerator, filler, and a separating film 
were all supplied by Marco Chem- 
icals, Inc.* The polyester resin may 
be diluted with styrene, with 
changes in the physical characteristics 
of the resulting casting, but we have 
used the Marco product in its un- 
diluted form. The catalyst is supplied 
as a paste, and this was dissolved in 
an equal volume of styrene to reduce 
its viscosity. The mixtures that we 
have used were prepared in the fol- 
lowing manner. 

Brushing Solution of Filled Poly- 
ester Resin. Twenty parts of calcium 
carbonate filler were stirred into 100 
parts of MR28C polyester resin. Two 
parts of a benzoyl peroxide catalyst, 
followed by 2 parts of a cobalt naph- 


some 


* Recently acquired as a division of the Celanese 


Corp. of America. 





thanate accelorator were added, each 
with constant stirring. The mixture of 
the above ingredients should prefer- 
ably be made at a temperature of 
70 F or lower, directly before use. 
The mixture will start to gel in about 
1 hr, and will become hard in about 
2 hr. If a shortened gelling time and 
hardening time is desired, as much as 
5 parts of catalyst and 5 parts of 
accelerator may be added to the 100 
parts of resin. 

Casting Solution of Polyester Resin. 
To 100 parts of the polyester resin 
were added with constant stirring 0.5 
parts of the catalyst, followed by 0.5 
parts of the accelerator. This mixture 
will start to gel in about 4 hr, and 
will become hard in about 12 hr. 
Catalyst and accelerator may be in- 
creased to 1% parts each to secure 
more rapid gelling and_ hardening 
without impairing the quality of the 
resulting casting. The reaction is 
slightly exothermic, the temperature 
rising abruptly directly after gelling 
has taken place. With castings of 
large size, it is desirable to use rela- 
tively small amounts of catalyst and 
accelerator, in order that the heat 
liberated will not cause too rapid a 
rise in temperature. 

A sample section of one of the 3s 
in.-thick pole face windings was tested 
to failure by applying tensile force 
perpendicular to the lay of the em- 
bedded conductors. Failure occurred 
when the, applied force was equiva- 
lent to a developed stress of 3000 psi. 





Fig. 1—Quadrant assembly (indicated by arrows) of a polyester resin-embedded 
glass tape-wrapped conductor being slid into cyclotron magnet gap. 





Fig. 2—Conductor assembly being cast in resin. Liquid resin flows into form 
under gravity action accelerated by limited vacuum. 


Note: The information published here 
is based on data that also has been in- 
cluded in a longer article on the Brook- 


haven accelerator in the September 1953 
Review of Scientific Instruments. 


Thyratron Control for Ward Leonard Drive 


R. L. Hupp 
Specialty Motor Sub-Department 
General Electric Company 


As LOAD IS APPLIED, motors in the 
fractional-hp ratings often stall when 
operating at low speed from a stand- 
ard Ward Leonard system. This faulty 
behavior is attributed to the high 
internal voltage drop inherent in this 
type of motor. One principal advan- 
tage of the control apparatus pictured 
in Fig. 1 is that it is designed to 
prevent this condition. 

This electronic unit represents an 
improvement on the Ward Leonard 
type of motor speed control. The unit 
controls the output of the d-c gen- 
erator so the motor will run at the 
speed selected by means of a poten- 
tiometer. The output voltage of the 
generator increases as the motor is 
loaded to compensate for the internal 
voltage drop in the motor armature 
circuit. 

A typical connection diagram used 
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with a 42-hp d-c motor is given in 
Fig. 2. The corresponding speed 
versus output torque for a number of 
speed settings is shown by the curves 
in Fig. 3. 
The speed control potentiometer 
Ri can be adjusted to give speeds 
from zero to full speed. The top oper- 
ating speed of the motor is set by 
adjusting the speed range resistor Roe. 
This adjustment is not changed in 
normal use unless it is desired to 
change the top speed. The speed con- 
trol potentiometer can be mounted 
separately from the unit for con- 
venience if desired. It carries only a 
few milliamperes so that small-diam- 
eter wire is sufficient for connections. 
Because it eliminates the stalling 
ing tendency mentioned above, the 
advantage of this circuit is greatest 
at low speeds. The 1l-ohm resistor R: 
determines the amount the armature 
voltage will rise with load. The value 
of this resistor depends on the motor 


rating, the type of load and the oper- 
ating curve desired. The curves as 
shown in Fig. 3 have a slightly droop- 
ing characteristic at all speeds so as 
to be stable for various types of loads. 
In some cases, flatter curves than 
these could be used but in others, this 
would cause instability. 

A rising curve indicates that speed 
will increase with an addition in load. 
Then, the increased speed leads to a 
further rise in load and so on until 
the motor runs away. This is termed 
instability. A flat or nearly flat curve 
may also have this same effect with a 
high inertia or variable load. 

The field and armature voltages 
will change by the same percentage 
with changes in line voltage. If the 
field of the motor is not saturated, 
the reduction of field current will tend 
to increase the speed the same amount 
that the reduction of armature voltage 
tends to reduce it. Although not 
shown in this basic circuit, a voltage 
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regulator tube or ballast such as an 
OC-3 could be connected across the 
speed control potentiometer Ri to 
hold the reference voltage constant. 
A motor with a saturated field would 
then also give a nearly constant speed 
with a variable line voltage. 

The electronic unit, in addition to 
being a control, furnishes the field 


current for both the d-c motor and 
the generator. It, therefore, replaces 
the d-c exciter which is usually a part 
of a Ward Leonard system. 

The voltage output of the generator 
is compared to a fixed voltage and 
the difference is applied to the grid 
circuit of the thyratron tubes that reg- 
ulate the generator field current. For 





Fig. 1—Outlets are provided so that speed control unit can be speedily 


incorporated into an existing Ward Leonard system. 
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Fig. 2—Voltage impressed on the grids of the thyratrons is the difference 
between the voltage drop AB and the total drop across resistor R;, from 
C to D and from D to E. Thyratrons fire to keep these voltages in balance. 






this circuit, about half the generator 
armature voltage is used for control 
and is indicated on the diagram by 
the points A and B. The fixed voltage 
is the voltage across the speed control 
Ri and is indicated by letters D and 
E. When the desired speed setting is 
made, the thyratrons will operate to 
change the generator voltage making 
voltage AB equal to the set voltage 
DE. 

In addition, a 50-ohm resistor is 
placed in series with the field of the 
motor. The voltage drop across it is 
designated by the points C and D, 
This voltage CD adds a negative volt- 
age in the grid circuit of the thyra- 
trons. With the speed control set at 
zero, the small negative voltage on 
the grids will stop the flow of field 
current and reduce the generator volt- 
age to its residual value. 

The l-ohm resistor Rs in series 
with the armature circuit produces a 
compounding effect. The voltage 
across it, marked as BC, is a positive 
voltage in the grid circuit and causes 
a proportional increase in the gener- 
ator output voltage. With voltage AB 
equal to half of the output voltage, 
the generated voltage would have to 
increase twice the drop BC to balance 
the grid circuit. By making Rs nearly 
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Fig. 3 — Good _ speed _ regulation 
this 


curves. By 


achieved with circuit is evident 


from these selecting the 
proper value for resistor R;, curves can 


be made as flat as desired. 


equal to the armature circuit resist- 
ance, the JR drop of the motor can 
be compensated and nearly constant 
speed can be obtained with a varying 
load. The ratio of the voltage AB to 
the total generated voltage can be 
changed in larger motors to reduce 
the loss in resistor Rs. In this circuit, 


Rs is less than the armature resistance 
to give a slightly drooping speed 


curve. 


Grid resistors, capacitors and a grid 
phasing transformer are placed in the 
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grid circuit to superimpose an a-c 
voltage on the d-c control grid voltage 
and give a voltage at each grid that 
lags the plate voltage by about 90 
deg. The resistance of the sensitivity 
adjustment and the 0.01-mf capacitor 


will vary according to the transformer 
used. This adjustment need not be 
changed after the initial setting. 
The 90-deg lagging voltage is 
superimposed on the d-c control grid 
voltage to make the net grid voltage 


more negative at the start of the posi- 
tive a-c anode voltage and less nega- 
tive at the end of the half wave. Thus 
the thyratron tube can be made to 
fire on either side of the applied anode 
voltage wave. oad 


High-Density Powdered Iron Parts 


G. J. Oswald, Manager 
Metallurgical Laboratory 


National Cash Register Co., Dayton 


AVAILABILITY of a high grade elec- 
trolytic iron powder at a reasonable 
price, with properly shaped high- 
density particles, has greatly widened 
the potential for powdered iron parts. 
With pressures in the range of 100,- 
000 psi parts can be produced from 
this powder with a density of 7.2 to 
7.4 gm/ce; after sizing or coining, 
the density is over 7.6. The use of 
carbide dies has made possible high 
production runs with low tool ex- 





1. Counter Pinion. This part was form- 
erly blanked, swaged and shaved. Tool 
repair was a big problem, as well as 
surface finish on the teeth and loss of 
strength due to the heavy swaging 

operation. Changing to powdered metal 

eliminated difficulties 


entirely and produced stronger parts. 


these almost 


2. Key Plate. Flatness inherent in powder- 


ed metal technique justified changing 
this from a blanked and pierced part. 


Surface provides a firm, non-rocking 
seat for a plastic key tip that is riveted 


to this part. 
3. Slide Block. Good surfaces are needed 
on the straight parallel sides. Making 


this part of 


powder eliminated the 


grinding necessary for a stamped part. 
4. Transmission Shaft Clutch. To ob- 
tain desired tolerances in the 


square 
hole this part 


made in 
two halves then brazed together. Chang- 


was formerly 


ing the part to powdered metal resulted 


in considerable savings even though 
only limited quantities are needed. 

ll . rr . . 

2. Add and Subtract Arm. This is a 


part designed for powder metallurgy. 
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pense giving high-strength accurate 
parts at a large reduction in cost. 
Scrap losses, principally in handling 
green parts, is often less than 0.5 
per cent. Material cost is comparable 
with other fabricating methods, the 
higher cost of iron powder being off- 
set by the elimination of scrap and 
lower tool cost. 

With high-density 
sional tolerances of 
per cent or 


parts dimen- 
better than | 
0.001 in. can be main- 
tained on radial dimensions, depend- 
ing on the shape of the part. Dimen- 
sions axial with the die are held to 
0.005 in. or better for dimensions up 


to 0.100 in. Concentricity and dis- 
tance between holes can be held to 
0.001 in. Surface finish is superior to 
multiple shaving for stamped parts 
or grinding on screw machine parts. 
Currently, parts are being made with 
a finish of 0.8 micro-in. or less. 

Production rates are determined 
largely by the speed of which a uni- 
form fill of the die can be obtained. 
Pressing and coining operations can 
be run at 20 to 50 per min with auto- 
matic loading. Sintering is done at 
2070 F in 30 to 45 min in an atmos- 
phere of cracked natural gas. 

One of the first parts put into pro- 


{ 





Counter pinion, No. 1 in the group illustration, is a vital part subjected to 
high impact loads in addition and transfer operations in an accounting machine; 
160 are assembled on the operating shaft. and failure of any one part would 


involve an expensive repair job. 





2 
3 


Typical parts converted from stampings to high-density powdered iron with 
substantial decreases in cost, improved mechanical properties, closer tolerance 
and better finish. Applications are described for five of the parts. 
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duction was the counter pinion shown 
here. It must withstand high impact 
loads, and failures would result in an 
expensive repair. The part is carbu- 
rized, hardened, tempered and the 
tip of the long tooth locally rehard- 
ened. Density at the teeth is 7.5 or 
higher, and 7.35 to 7.4 at the hub. 
In comparison with the part formerly 
made from strip steel, the impact 


Constant-Tension Trawl Winch 


A TRAWL WINCH, which is used to 
haul in fishnets from commercial fish- 
ing vessels, presents a special problem 
in electrical drives. Essentially, con- 
stant tension must be maintained in 
the lines attached to the nets if they 
are to be gotten aboard successfully. 
When conditions are favorable, the 
winch drive operates at high speed to 
keep the nets closed and_ prevent 
escape of the fish. Lower speeds are 
called for in rough seas and when the 
catch is heavy. Under certain circum- 
stances—such as when the ship _ is 
tossed by a high wave or the nets are 
caught in a submerged obstruction— 
the drive may be required to slow 
down, stop or actually reverse to 
maintain the constant tension require- 
ment. 

The Electro Dynamic Division of 
General Dynamics Corporation has 
designed a drive that automatically 
provides such performance. The drive 


Exciter No.1 
Compound generator 


Reversing 


1) 


Exciter No.2 
Differential generotor 


strength is increased from 4 to 5 
in.-lb to 12 to 16 in.-lb. The strip 
steel part required 28 operations, 
while the powder metal part takes 
only 19, and desired tolerances are 
obtained by spot inspection as against 
100 per cent inspection formerly re- 
quired along with assembly adjust- 
ments. 

A number of other parts converted 


is a modified Ward Leonard system 
and is installed on all trawl] winches 
manufactured by the Bromfield Com- 
pany of East Boston. 

The d-c drive motor is compound 
wound, with a shunt field rated for 
115 volts. The series field is connected 
to be cumulative when the motor is 
running in the haul-in direction. A 
contactor in the control short-circuits 
the series field to prevent differential 
action when the motor shunt field is 
reversed and the winch is paying out 
the lines. Ratings of motors used for 
trawl winches range between 75 and 
125 hp. 

As shown on the schematic wiring 
diagram, Fig. 1, there are three gen- 
erators required for this system. The 
main generator, which supplies power 
to the winch motor, is of the simple 
shunt type and is driven by a diesel 
engine. The field is energized from 
exciter No. 2, which is a differential 


Main generator 


S 
oO 
oO 


Amperes 
W 
ro) 
o 


A 


Revolutions per minute 


Reverse 


to high-density powdered metal are 
illustrated here with briet 


comment 
on the advantages obtained. 


Extended abstract of a paper “The 
Procensing, in The Higher Density 
Range, of Durable, Precision, Iron Parts 
on a Production Basis,” presented by 
the author at the ninth annual meeting 
of the Metal Powder Association in 
Cleveland on April 21, 1953. 


Drive 


compound - wound machine — having 
two field windings. The polarity and 
armature voltage of the main gener- 
ator depends on the output of this 
exciter. 

The shunt winding of the differen- 
tial exciter is energized through the 
reversing controller. The polarity and 
magnitude of the excitation current 
is determined by the positions of the 
control contacts and the amount of 
resistance connected in with 
this field. 

The winding is of large 
cross-section and is in series with the 
the armature circuit of the main gen- 
erator. The direction of the current in 
this winding is normally such that it 
will oppose the flux set up by the 
first winding. Exciter No. 1 is a con- 
stant-voltage generator intended to 
supply 115-volt power for the field of 
the motor, excitation current for the 
differential exciter and voltage for 


series 


second 





200 400 600 800 
Torque in lb-ft 


Fig. 1 (Left)—Modified Ward Leonard system provides automatic control of tension. Connections shown 
are for forward (hoisting) operation. Connections DF-1 and DF-2 are interchanged for reverse. Fig. 2 
(Right)—Performance curves for 75-hp winch drive motor. Steep ampere-torque graph contributes to good 
response of the system. Voltage at motor terminals is changed within a fraction of a second after motor 


load is increased or decreased. 
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operation of the control devices. Both 
exciters are belt driven from the shaft 
of the main generator. 


Operation for Constant Tension 


The circuit constants are so chosen 
that under conditions of normal load, 
the main generator delivers rated 
voltage and the drive motor is oper- 
ating at rated speed. The winch will 
exert an optimum pull on the lines 
of the net. Now, should an oncoming 
wave wash the net toward the vessel, 
the load on the drive motor will tend 
to decrease. The resulting drop in 
armature current will cause a corre- 
sponding reduction in the excitation 
of the series winding of the differ- 
ential generator. However, since the 
flux in this field is in opposition to 


that established by the shunt wind- 
ing, the outcome is a net increase 
in flux acting on the armature of 
exciter No. 2. The output voltage of 
the main generator is raised in turn 
and the drive motor speeds up to 
keep the lines taut. 

In the same sequence, the circuit 
variables react to an increase in pull 
on the lines. Now, however, the re- 
sult is a decrease in generator volt- 
age and, hence, in motor speed. If 
the pull is extremely heavy, the volt- 
age of the main generator will ap- 
proach zero. Should the net become 
snagged on a stationary object while 
the ship is moving away, the armature 
of the motor will draw a high current. 
At this point, the ampere-turns of the 
series field in the main armature cir- 


cuit will exceed the ampere-turns of 
the shunt field coil of exciter No. 2. 
The direction of flux established by 
the differential field is reversed. As a 
result, the polarity of the voltage out- 
put of the main generator reverses and 
the motor changes its direction. Thus, 
the winch begins to pay out line, 
maintaining the constant tension re- 
quirement. 

The curves of Fig. 2 show the ap- 
proximately linear variations of motor 
speed and armature current with in- 
creasing torque. These straight-line 
relationships are necessary if the auto- 
matic tension control feature is to be 
effective over the wide range of 
speeds at which the winch is called 
upon to operate in a heavy sea. 
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Some New Applications for Plastics 


PLASTICS APPLICATION in armature slot 
wedges, housings for lightweight 
kitchen mixers and hair dryers, and 
in outdoor current transformers are 
illustrated here: 

Figs. 1 and 2. Molded glass-mela- 
mine slot wedges, developed by the 
Formica Company are utilized in this 
armature (Eclipse-Pioneer Div., Ben- 
dix Aviation Corp.). The following ad- 
vantages are obtained: 

1. Elimination of machining cost, 
as compared to fabricated wedges 
from laminates. 

2. Dimensional accuracy; molded 
to tolerances of +0.003 to 0.002 in. 

3. High degree of heat resistance; 
dimensional stability and other prop- 
erties are maintained at maximum 
operating temperatures for Class B 
operation. 


4. Excellent mechanical strength; if 
necessary wedges can be driven into 
place without danger of breaking. 

5. Smooth molded edges do not 
cut wire. 

A variety of shapes and sizes can 
be molded. Also available from glass- 
silicone material. 

Figs. 3 and 4. Urea-formaldehyde 
molded housings are used for the 
lightweight kitchen mixer (Fig. 3) 
manufactured by John Oster Mfg. 
Company, Racine, Wisc. Mixer is 
operated by a _ single-speed motor. 
Weight (complete with mixing blades) 
is only 31 oz. The same material is 
used for the housings of the Ru-Rita, 
Inc., lightweight hair dryer. The small- 
er of the two dryers (left) utilizes a 
straight-line design, permitting reduc- 
tion in weight to about 1 Ib. Handle, 


a-c/d-c motor, fan, and heating ele- 
ments are assembled compactly one 
behind the other to achieve weight 
and space economy. Controls are in- 
corporated in the handle. A metal- 
frame stand is provided as an acces- 
sory. The larger, right-angle dryer 
(Fig. 4) provides an intermediate 
“warm” control in addition to the 
standard “hot” and “cold.” A molded 
urea stand is another feature. In both 
applications Plaskon urea materials 
are used. 

Fig. 5. Silicone-impregnated and sil- 
icone-glass materials, as well as mica, 
are used in the insulation system of 
this Westinghouse through-type cur- 
rent transformer for outdoor service 
(Type FWO). Use of these materials 
provides simplicity in construction and 
a high degree of moisture resistance. 





FIG. 1—Armature with molded glass-melamine slot wedges. 
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FIG. 2. Various shapes and sizes are available in these wedges. 
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The secondary terminal block is in- 
side the metal case, and an obrotund, 
silicone-glass laminate tube provides 
an opening suitable for single-phase, 
3-wire, or three-phase, 4-wire meter- 
ing of standard 600-volt power cables. 
There is also provision for a secondary 
conduit connection. Structural parts 





are suitably finished to provide resist- 
ance to rust and corrosion. 
Construction utilizes biased core 
principle and Hipersil cores for small- 
est practical weight and size combined 
with reliable performance. Available 
ratings are 200, 400, and 800 amp 
primary. OOC 





FIG. 3— Urea 


kitchen housing. FIG. 4—Another ap- 


plastics housing for 
plication for molded urea housings in 
hair dryers. 

FIG. 5 — Glass-silicone laminate tube 
for metering of power cables features 
use of plastics in this outdoor trans 


former. 


Simplified Aircraft Electronic System 


Leo A. Weiss, President 
Aviation Engineering Corporation 


Too OFTEN in the past, the direction 
of electronic instrument design has 
been toward further complexity and 
the addition of separate instruments 
to do specific jobs. The need, how- 
ever, in nearly every field, and par- 
ticularly in aircraft instrumentation, 
has been for simplification and com- 
bination of systems. The development 
of electronic fuel gaging equipment 
has been in that direction. 
Capacitance type fuel gages were 
introduced in the United States and 
England in 1944 under wartime pres- 
sure for greater accuracy. Their de- 
sign involved the use of capacitors 
immersed in fuel and used the rela- 
tionship between the dielectric con- 





stant of fuel and its specific gravity 
measurement that was a 
direct function of the weight of the 
fuel. The electronic design overcame 
the basic objections to older systems, 
which generally used floats and only 
measured volume, which varied great- 
ly with changing temperatures. The 
capacitance gage, on the other hand, 
measured weight of fuel and used no 
moving parts. The availability shortly 
thereafter of 400-cycle per- 
mitted the use of elaborate, more ac- 
curate instruments. 

Since 1945, 
of this type have gone through ex- 


to get a 


power 


fuel gaging systems 
weight, in- 
make 
capable of supplying basic data in an 
integrated 


tensive redesign to cut 


crease reliability and them 


indicating-control system. 


Comparison of the number of parts in the three Avien capacitance fuel gaging 


systems pictured above shows a steady advance toward much needed simplifi- 


eation in the design of electronic controls. 
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It is upon such systems that the high 
performance of aircraft will depend 
in the future. 

A typical 1945 Avien gaging sys- 
tem, developed by Aviation Engineer- 
ing Corporation, Woodside, N. Y., 
weighed 10 Ib and 
single tank probe, two electronic units 
and an indicator. The 1948 design, 
illustrated, reduced the weight of the 
same equipment to approximately 5 
lb. The next design, produced in 1952, 
combined amplifier and bridge in 
unit and reduced the 
weight by about 20 per cent. 

The latest two-unit system weighs 
less than 2 lb. The design combines 
all the electronic units and the indi- 
cator into one unit mounted on the 
instrument panel, and has resulted in 
a parts reduction of 158 separate 
items, including chassis mounts and 
hardware. This goal has been ac- 
complished by the recent availability 
of reliable miniaturized — electrical 
components and a basic change in the 
concept of fuel gage design. 

Until this year the intermediate 
“black box” containing amplifier and 
bridge was designed so that it could 
be calibrated in the field to fit all 
gaging systems. Adjustments had to 
be provided for the capacitance range 
and for empty and full settings. The 
two-unit system, on the other hand, 
is designed for use in specific tanks on 
specific aircraft, and these adjustments 
are not required. The instruments are 
factory set to an accuracy often un- 


consisted of a 


one system 
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different Test Samples of 
high-dielectric 


INSULATING 


TUBING and SLEEVING 


INCLUDES SAMPLES AND DESCRIPTIONS OF 
THE FOLLOWING... 


VARGLAS SILICONE Class H insulating materials were 
pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 
from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas 
braid coated with General Electric’s Permafil resin. Ex- 
tremely tough, resistant to solvents and elevated tempera- 
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths. 


VARGLAS SLEEVING AND TUBING Numerous types and 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera- 
tures up to 1200°F. Recommended where dielectric prop- 
erties are not paramount. Three types available. 
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Electrical Insulating 8 
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VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 


quer impregnated — for applications where MIL-I-3190 
Class A materials are specified. All NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING Made in various stand- 
ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631A. Several 
others to meet special requirements. 


NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
TUBING—the culmination of 5 years of research—for 
applications requiring extraordinary flexibility. De- 
tails on request. 


MAIL COUPON TODAY FOR SAMPLES! 


VARFLEX CORPORATION, 
308 N. Jay St., Rome, N. Y. 


Please send me free folder containing samples of your electrical 
sleeving and tubing. 


| am particularly interested in insulation for: 


Send for this Hzce SAMPLE FOLDER... 
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obtainable in the field with test in- 
struments. 

In addition to eliminating field cali- 
bration, the redesign of capacitance 
fuel gages has been directed at a 
number of major targets: fewer units 
and reduced weight, simplified instal- 
lation, simplified maintenance and 
greater reliability. 

The two-unit system is expected to 
cut installation time by many costly 
hours. With the system reduced to its 
basic components, a sensing unit and 
an indicator case housing the elec- 
tronic components, only two leads are 
required going directly to the indi- 
cator. Where extreme precision is re- 
quired, a compensated system using 
three leads is installed. The only other 
leads required are 115-volt 400-cycle 


power input and ground connections 
to the indicator. 

Since the two-unit system is cali- 
brated in the factory for specific air- 
craft, indicator cases are completely 
interchangeable. New cases can be in- 
stalled with resulting accuracy on the 
order of | per cent. Maintenance time 
can be cut with this “plug-in, plug- 
out” design feature. 

Over the years, the fuel gage has 
developed into a system capable of 
performing many functions in addi- 
tion to that of gaging fuel quantity. 
Among these are the totalizing of the 
output of a number of indicators on 
a single dial, the inclusion of level 
controls to work with the fuel man- 
agement system and a center-of-grav- 
ity control system which uses the 





tank probes to sense the distribution 
of fuel on board the aircraft. The 
latter system either computes the posi- 
tion of the center of gravity or auto- 
matically operates valves or pumps to 
maintain the center of gravity in a 
fixed position. 

The aircraft fuel quantity gage has 
been developed in a period of ten 
years from a simple instrument of 
limited accuracy and usefulness to a 
high precision electronic measurement 
and control system. The direction of 
development of complete electronic 
fuel management systems is an im- 
portant factor in the overall aircraft 
instrumentation problem of simpli- 
fication with improved performance 
and reduced size and weight. 

ote 


‘Hi-Fi’? with Three Small Speakers 


AIMED at bringing high-fidelity sound 
reproduction within the reach of the 
mass market (price about $150) the 
Webcor “Musicale” phonograph, Fig. 
1, has been designed with three small 
speakers within the tabletop cabinet. 
By placing one 4-in. speaker at the 





“three-dimensional 


Fig. 1—Webcor 
sound” table model phonograph fea- 
tures three small cone speakers to pro- 
duce stereophonic sound. 


front and two 6-in. speakers at the 
sides, a spread source of sound is ob- 
tained with repsonse from 50 to 
12,500 cps. This covers almost the 
full range of the average human ear. 
A standard three-speed automatic 
record changer with magnetic reluc- 
tance cartridge pickup is built into 
the cabinet. The producer, Webster- 
Chicago Corporation, expects the unit 
to accelerate the trend toward use of 
long-play records and_ high-fidelity 
equipment. 

The dispersion of sound obtained 
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by combining the output of the three 
speakers is plotted in Fig. 2. The brok- 
en lines show how the higher fre- 
quencies are heard with greater 
intensity at any point around the 
phonograph. The voice coils of the 
three speakers are in series and by 
dividing the energy between them 
loading and distortion are kept low. 
Another important feature contrib- 
uting to higher quality of reproduction 
is a new loudness control that permits 
regulating the sound from a whisper 
to full power without appreciable 
change in frequency response. Its 
main function is that of compensating 


INDIVIDUAL SPEAKERS 
——-—3 SPEAKERS COMBINED 


Fig. 2—Solid lines in this simplified 


for the loss of high and low frequen- 
cies by the ear as the sound intensity 
is decreased, known as the Fletcher- 
Munson effect. 

Following the pattern used on more 
expensive hi-fi amplifiers, the very 
low and very high frequencies are 
boosted at a low audio level setting, 
and as the volume control knob is 
advanced these frequencies are main- 
tained at their proper relative levels. 
This is done by tapping in RC net- 
works at two points on the potentio- 
meter volume control as indicated in 
the circuit diagram, Fig. 3. 

As can be seen this amplifier is a 


sound contour chart illustrate 


the loss in high frequency reception as the listener moves at an angle 


away from a single speaker. The broken lines indicate the wide dis- 
persion of sound at all frequencies obtained with the Webcor three- 


speaker arrangement. 





ELECTRICAL MANUFACTURING 





for industrial 





Makeshift mechanical safety devices no longer rudely thrust your work- 
ers’ hands and fingers away from punching and forming dies. Instead, 
a beam of light crosses the point of operation and is reflected into a 
photo-tube. If broken or modulated, the light beam actuates the tube 
and a Guardian Relay breaks the circuit to lock the press in the ‘‘up”’ 
position until the full light beam is restored. Typical of such a Guardian 
Relay is the Series 5 D.C. In hundreds of ways—for business ma- 


a  — 


chines, instruments, appliances, communications, and production 
equipment— Guardian Relays, Steppers, Contactors and Solenoids are 
specified at the design stage. They provide more power in less space, 
make your product instantly responsive, more saleable. Write. 





Series 5 D.C. Relay 


Iuteuchangeable APPROVED 


AIRCRAFT CONTROLS 


Complete interchangeability of Guardian Aircraft Relays 
and Contactor units (open types or hermetically sealed) 





enable design engineers to meet new control specifications Interchangeable 
with no changes in frame drawings. Write for Circular IR. 10 Amp Relay 200 Ampere 
4 P.D.T. Solenoid Contactor 
1627-L W. WALNUT STREET CHICAGO , ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN ENDUSTRY 


OCTOBER 1953 163 





















































































































DESIGN TRENDS 


resistance-coupled audio type with 
three stages of triode amplification 
feeding a pair of pentodes in a push- 


72 12AX7 
V212AX7 15k 


Pickup 
input 


Yr! 





pull arrangement to obtain maximum 
power output to the three speakers. 
Tone-compensated volume control is 


N04 Qoooa3l V2t2AT7 
005-~.1No.3 | F 


0.05 


Speakers 
must be 
in phase 


Power supply 


Fig. 3—Schematic circuit of audio amplifier. Tone-compensated vol- 
ume control, consisting of a tapped potentiometer and RC network, is 


shown within dash lines. 





connected to one-half of a 12AT7 
triode. The other half handles a feed- 
back signal for phase inversion. Com- 
ponents C1, C2, C3, C4 and R1 in the 
network are of such values that as 
the potentiometer is rotated from mini- 
mum to maximum, the combined im- 
pedances maintain the desired fre- 
quency relationship. 

To overcome the Fletcher-Munson 
effect, the high and low end of the 
response curve must be raised as the 
audio level is decreased. The Fletcher- 
Munson curve shows a faster falling 
off of the low frequencies than the 
highs as the audio volume is decreas- 
ed. In effect, the audio level control 
is designed to produce a conjugate 
of this curve. To accomplish this, the 
control is actually resistive to the 
mid-range frequencies and capacitive 
to those above and below. The effect 
is a boosting of the highs and lows 
although the highs are somewhat at- 
tenuated as the lower tap is approach- 
ed. Although treble de-emphasis is 
not used as such, the tone control 
does provide a means to compensate 
for treble pre-emphasis used in record 
cutting. OOO 


Contemporary Design for Television 


J. D. Portanova, Director of Styling 
Hoffman Radio Corporation, Los Angeles 


WITH THE COMING OF TELEVISION the 
public first accepted it as a novelty. 
For the first time they could have a 
miniature theatre in their home, bring- 
ing motion pictures, live shows, edu- 
cational matters, and on-the-minute 


Popular furniture styles of 1950 were embodied in earlier 
Hoffman TY sets, left. Contemporary design exemplified by 
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news of local, national, and world- 
wide interest. Soon, the American pub- 
lic began to accept the television set, 
not only as a novelty, but a piece of 
furniture that was becoming a part 
of their home. Just as the dining 
table, end tables, piano was now a 
part of their home, so too the tele- 


, Ses 


the newly anno 








ate pee, 
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vision set became a part of the furnish- 
ings. 

After following the furniture shows 
and observing the trends in home 
furnishing magazines, it was felt that 
there was a need in television styling 
for a model that would complement 
and blend with the trends in contem- 
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unced “Trend” model, right, embodies a 
horizontal rectangle with black iron legs and hardware. 
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are Adlake Mercury Relays 
saving money for American Industry? 


Today, ADLAKE Relays are increasing efficiency and 
assuring dependable operation in timing and control 
circuits in many of the most exacting installations in 
industry! They are saving money by doing—year in 
and year out—the jobs that conventional relays can 
do in an uncertain manner at best! 


For instance, ADLAKE Relays have proved their ability 
to stand up under the most adverse conditions of tem- 
perature and moisture. Their time delay characteristics 
are fixed and non-adjustable . . . normal line voltage 
fluctuations or ambient temperatures from —38.8° to 
200° F. have no material effect on these characteristics. 


Yes, in chick incubators or diesel locomotives . . . wher- 
ever sensitivity and dependability are required .. . 
ADLAKE Relays can be counted on. Send for complete 
Relay catalog today’. . . The Adams & Westlake Com- 
pany, 1168 N. Michigan, Elkhart, Indiana. In Canada, 
write Powerlite Devices, Ltd., of Toronto. 


EVERY ADLAKE RELAY IS TESTED— 
AND GUARANTEED—TO MEET SPECIFICATIONS! 





Type 1040-44 ADLAKE Relay... available with time delay 
or load features and either normally open or normally closed 


4, MAM & Westlake <onraxe 


Established 1857 « ELKHART, INDIANA ¢ New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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porary furniture, much in the manner 
of Widdicomb by Robs John Gib- 
bons; of Dunbar, and Herman Miller, 
etc. Much of the contemporary furni- 
ture is based on a_ horizontal rec- 
tangle, while most television cabinets 
are vertical rectangles. The most ef- 
fective change in appearance would 
be to adopt the horizontal rectangle. 
This, of course, could not go the full 
limit in the horizontal direction for 
space reasons. 

Contemporary design in furniture 
must be plain with no added extras 
for decoration unless they have a 
definite function. These were the ob- 
jectives in developing the “Trend” 
model shown here. The cabinet is oak, 
and while we have always had an 


Servo-Operated 


A RECORDING ATTACHMENT for an 
analytical balance, recently developed 
at the National Bureau of Standards, 
automatically makes a continuous rec- 
ord of changes in weight, following 


oak model the color was changed to 
a warmer earth tone than used for 
previous models. Oak as a furniture 
wood in modern styling has great ad- 
vantages due to its large pore struc- 
ture for a satin finish, which suited 
the simplicity of this cabinet. 

The Trend set went through several 
design stages over a period of three’ 
months, during which consideration 
was given to the trim hardware and 
the base. We considered alternately a 
wood leg base of the free floating 
type, and of course its present iron 
legs. The iron legs finally selected 
serve as structural members as well as 
decorative; the case rests on the front 
portion and the legs extend up the 
ends of the case and are fastened from 


the inside. This is a good example of 
design following function. 

Next came the development of the 
door pulls, and the black iron horse- 
show ring. proved to be the accent 
needed. The horizontal form made 
possible the position of the speakers 
to a higher level above the floor and 
also proved a larger top surface for 
decorative objects. The set being on 
iron legs off the floor and taking up 
little space makes the domestic prob- 
lems of cleaning easier, which can 
also be said for the entire cabinet 
because of its smooth simplicity. | 
feel that we are setting a precedent 
with this model and that there is a 
place for units svled in the contempo- 
rary manner. Ooo 


Analytical Balance 


even rapid changes with good accu- 
racy. Developed by Floyd A. Mauer 
of the NBS mineral products labora- 
tory, the new instrument is being 
used to record changes in weight of 





Fig. 1—Changes in weight in the left pan of this laboratory balance are opposed 
by an electromagnetic force set up by adjusting the current in the solenoid 


surrounding a permanent magnet core suspended from the right pan. 
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samples of complex minerals during 
thermal decomposition, but it is suit- 
able for many other laboratory appli- 
cations requiring a record of weight 
as a function of time. 


The NBS instrument uses a con- 
ventional laboratory balance, Fig. 1, 
modified so that changes of weight 
are balanced by adjustment of a mag- 
netizing current. The balancing force 
is obtained from the action of the 
magnetic field of a solenoid on a 
permanent bar magnet suspended 
from one side of the balance. Auto- 
matic balancing is achieved by means 
of a_ photoelectric sensing arrange- 
ment, Fig. 2, in which a beam of 
light is reflected to a dual phototube 
from a mirror mounted on the bal- 
ance beam. The two sections of the 
phototube are connected in a bridge 
circuit, the output of which is am- 
plified and applied to the solenoid. 
Any change in weight tending to 
produce unbalance is promptly coun-- 
teracted by whatever change of sole- 
noid current is needed to restore bal- 
ance. An electronic damping circuit 
eliminates oscillations yet permits the 
instrument to faithfuly follow rapid 
changes. 


The record of weight changes is 
obtained by connecting a resistor in 
series with the solenoid; voltage de- 
veloped across this resistor is applied 
to a commercial recording potentiom- 
eter of the strip-chart type. Since the 
balancing force exerted on the magnet 
is directly proportional to the current 
through the solenoid, the weight scale 
is linear and the recorder is easily 
made to read directly in milligrams. 
By substituting a different dropping 
resistor, a different magnet, or both, 
full scale ranges of as little as 10 mg 
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Is long 
trouble-free motor life 





This new Weston Recording Potentiometer can 
be used for a wide variety of measuring and 
recording applications. 


An inside view of the Weston Potentiometer 
showing the two Bodine fractional horsepower 
motors. 


THE POWER BEHIND THE LEADING PRODUCTS 
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Bodine has a broad line of 
dependable motors to solve 
this problem for you 


Instruments, which are the basis of the precise 
control of industrial processes, must be accurate 
and provide long, trouble-free service. The low 
inertia Bodine Type K motor in the Weston 
Recorder functions as the balancing motor and 
drives a contact over a slide wire. A motor 
operating in this capacity must be extremely 
sensitive to a control signal, consistent in 
operation and free from cogging and hunting. The 
other Bodine motor drives the recording chart. 
The. ruggedly built Bodine Type K Motor is 
available in sizes ranging from 1/2000 to 1/500 
horsepower. Windings are distributed for highest 
efficiency. These motors require only a minimum 
of maintenance and lubrication. Where long, 
dependable motor life is required, specify 
Bodine motors. 


Bodine Electric Company, 2256 W. Ohio Street, Chicago, Illinois 
REPRESENTATIVES IN PRINCIPAL CITIES. 
IN CANADA: RENOLD-COVENTRY, LTD. 
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or as much as 1 gm are obtained. 
For ranges of 100 mg or more, ac- 
curacy is better than 0.5 per cent of 
full scale. 


SAMPLE 


The electronic circuit is simple. In 
addition to the phototube, the entire 
tube complement consists of two 


twin-triode amplifiers, a power-supply 


Fig. 2—Sensing element in a dual phototube receiving light from a 
mirror on the balance arm. Amplifier changes solenoid current to 


restore beam to balance position. 


underneath. 


high. 


Stock I-F Amplifier for TV Sets 


THE FIRST ready-to-use prealigned IF amplifier complete with electron 
tubes and printed circuit components has been developed by the Tube 
Department of the RCA Victor Division, Radio Corporation of America, 
Harrison, N. J. The asserably is now in mass production as a finished 
“package” ready for attachment to the chassis. 

The unit became commercially practical with the successful application 
of photo-etch “printing” process for the production of wiring patterns 
as well as component coils. Printed-circuit IF transformers, coils and 
traps arranged in tandem; three amplifier tubes and a crystal diode all 
mounted compactly on a plastic panel measuring less than 9 x 2 in. 
Resistors and capacitors are mounted on top of the panel, with their 
leads inserted through the panel and dip-soldered to the printed wiring 





Attachment to the TV chassis is made by six small mounting screws which 
make all necessary connections to the set. The panel is impregnated to 
provide resistance to moisture absorption. The various printed-circuit com- 
ponents are encased in protective metal shield cans %-in. square and 2% in. 





Tandem amplifier developed by RCA as a TV component employs 
printed circuits with dip soldering. Connections to set are made through 
six mounting surfaces. 
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rectifier, and three voltage regulators, 
When the two sections of the photo- 
tube are equally illuminated, the out- 
put of the bridge circuit in which they 
are connected is zero. Any movement 
of the balance beam results in a 
bridge output voltage that is pro- 
portional to the departure of the beam 
from its equilibrium position. 

If this voltage is amplified and ap- 
plied to the solenoid without any 
provision for damping, the balance 
tends to oscillate around the equilib- 
rium position. To eliminate this os- 
cillation both magnetic and _ viscous 
damping were tried successfully, but 
a simple modification of the electronic 
circuit to provide velocity damping 
proved far more convenient. This 
velocity-damping circuit, a type com- 
monly used in servo systems, senses 
the rate at which the unbalance signal 
is changing and applies to the sole- 
noid a component of current that is 
proportional to this rate. This current 
is phased so as to oppose the motion 
of the beam. The result is a braking 
force, proportional to the velocity of 
the beam, that can be adjusted to 
eliminate the tendency of the beam 
to oscillate. When the damping con- 
trol is properly adjusted, an abrupt 
change in weight as great as I gm 
can be recorded in 3 sec without ex- 
cessive hunting. 

This weighing method has been 
applied to the drying of moisture 
absorbent material, and the high- 
temperature oxidation of cermet for 
turbine-blades—giving needed data 
with a minimum of operator atten- 
tion. ooo 


High-S peed 
Turn Counting 


H. J. Shalvarjian 

Lenkurt Electric Co., Inc. 

IN THE SHORT ARTICLE “High-Speed 
Turn Counting” appearing in the Au- 
gust issue starting on page 320, the 
closing phrase in the first paragraph, 
“|. . the number of turns could not 
be accurately counted by mechanical 
registers at the required speed of 
2500 rpm,” standing alone might be 
subject to inaccurate evaluation. 
There are, of course, mechanical reg- 
isters such as those made by Produc- 
tion Instrument Company that can 
count at this speed. But the problem 
discussed was to count turns on a 
toroidal coil, which cannot readily be 
done mechanically. 

The first method tried was the use 
of an electric counter, but higher 
speed and accuracy were obtained 
with the electronic counter described 
in the article. oo00 
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F YOUR PROBLEM is the design of reliable 

miniaturized electrical equipment, inves- 

tigate the size and weight savings made pos- 
sible thru the use of Ceroc Magnet Wires. 


% These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
Operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


*® For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 

%*& Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 






Ceramic 
Insulation 











EXPORT: Cable SPREXDIV, NORTH ADAMS, MASSACHUSETTS 


OCTOBER 1953 





CEROC 200 


plications because of their unique ceramic- 
Teflon insulation combination. 


% All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
Cations. 


* For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


% And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 








Ceramic Ceramic 
Insulation Insulation 


Thin Single 
Silicone Teflon 
Film Overlay 


CEROC ST CEROC Tf 






Croc’ MAGNET WIRES OPERATE AT TEMPERATURES 
WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


Overlay 
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NEW COMPONENTS 
AND MATERIALS 


For further information on any item reviewed 

































in this section, circle item number on postcard in 
Reader Inquiry Facility, or write direct to the 
manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





ULTRA-LOW-TORQUE POTENTIOMETER HAS WIDE RESISTANCE RANGE 


Subminiature Type 9 ultra-low-torque It is available in resistance values in computers, servomechanisms, con- 
potentiometer is only 0.875 in. in from 50 to 150,000 ohms. Standard — trols and other applications. Use _ is 
diam, and will operate with a me- linearity is +5 per cent, but 0.2 per made of a machined aluminum hous- 
chanical force as low as 0.015 oz-in. cent can be maintained. It can be used __ ing for the toroidally-wound resistance 


element. Feature is that individual 
potentiometer cups are only 0.500 in. 
long; the instruments are available in 
ganged assemblies up to 6 units. A 
five-cup assembly, using one shaft to 
operate all five units, is 2.81 in. long, 
including the base and cover. 

Ganged assemblies are held to- 
gether by internal clamps, with no | 
projections beyond the outside diam- 
eter and individual cups can be sepa- 
rately phased. A synchro-type mount- 
ing with a locating boss for positioning 
the instrument is standard. The to- 
roidal resistors permit electrical rota- 
tion angles up to 360 deg and a 
multiplicity of taps on any resistor 
element can be made each electrically 
welded to a single turn of the wind- 
ing, thus avoiding dead spots. The 
specified performance characteristics 
are maintained over a wide range of 
temperature, acceleration and_vibra- 
tion conditions. Electro-Mech Labo- 
ratory, 21-09 43rd Ave., Long Island 
City, N. Y. 

ircle No. 1, Re 





HARD-COATING PROCESS INCREASES ALUMINUM APPLICATIONS 


Process for the hard-coating of alumi- The hardened surface, generally 0.002 has a very high resistance to abra- 
num makes possible the application in. thick, which approximates case- sion and corrosion, a high dielectric 
of this metal to many types of parts. hardened steel or chromium plating, strength, and a low coefficient of 
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| You may find the answer in \ 
| CHICAGO MOLDED 


| PHENOLICS 


Of course, no single material will give you all these qualities. 
But among the various formulations of phenolics and fillers 

are these important advantages, either singly or in combina- 
tion. That’s why this tried and proven material is still the 
most widely used of all plastics for hundreds of well-known 
applications. 





The important thing is to know which of the dozens of 
phenolic formulations to use . . . and how to be certain of the 
desired results every time. And that’s where we come in. 
We’ve been molding phenolics in all their widely varied forms 
for more than 34 years. We mold all other commercial plastic 
materials, too. So, all in all, we have accumulated a lot of 
valuable experience. 


A surprisingly large number of the biggest names in in- 
dustry have taken advantage of this experience .. . and, asa 
result, come to Chicago Molded year after year for the best 
in molded plastics. Most of them started by talking things 
over with a Chicago Molded engineer. You might find this a 
good idea, too. And there’s no obligation whatsoever. Just 
drop us a line. Or, for fast action, wire or phone. 


CHICAGO MOLDED 
G3 PRODUCTS CORPORATION sion nowes on PRLUUCA... 


1024 North Kolmar Avenue «+ Chicago 5], Illinois Member, Committee on Large Plastics Moldings, SPI 
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FACTORY SET, TAMPER. 


mesma my 


Timer Relays 


PROOF TIMING 





Practically non-breakat ; 
Durakool Factory Set Timer 
Relays have more tnan proved 
themselves on the roughest and 
toughest jobs that could | 
found. Year by year, their use 
increases in sensational fast 
Controlled t yvailak 
1S to 20.0 s nds in € 
normally n oOo 3 
closed action No wai 3 
You production schedule is 
met 
Be ’ 
| 

% No false contacts 

*% No chatter 

*%. Quiet in operation 

%* Low in cost 


See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Ind. 


Durakool 


ALL-STEEL MERCURY 











friction. Preliminary tests indicate 
hard-coated aluminum parts formed 
from the same dies used for similar 
steel parts, have outworn their steel 
equivalents 3.5 million to one million 
cycles and have not yet shown signs 
of fatigue. Manufacturer is said to be 
operating under the first commercial 
licence issued by the Aluminum Com- 
pany of America for the MHC (Mar- 
tin Hard-Coating) Process. Applica- 
tions include use in office machines, 
textile machines, gages, gears, valves, 
hydraulic pistons and cylinders, guide 
rods, plates, and materials subjected 
to corrosion. 

In addition to great surface hard- 
ness, the MHC coating creates also a 
high dielectric strength. Also, the 
coating serves as an excellent bearing 
surface requiring little, if any lubrica- 
tion, and rapidly dissipates heat. It 
is able to withstand 5000 hr of the 
standard salt-spray test, compared 
with the 250 hr requirement for usual 
anodic finishes. The MHC process 
employed is a special anodic treat- 
ment that creates an amorphous coat 
of aluminum oxide about ten times 
thicker and 30 per cent to 100 per 
cent harder than other anodizing proc- 
esses; it can be classified as file-hard. 
The coating grows equally above and 
below the original surface, so that 
the normal 0.002 in. coating increases 
in thickness 0.001 in. on the surface 
or 0.002 in. on the diam. The exact 
growth can be controlled within very 
close tolerances. 

Most alloys of aluminum are suit- 
able for the MHC process. In general, 
it is best applied to those containing 
less than 5 per cent copper or 8 per 
cent silicon. The coating can be ap- 
plied to limited portions of the sur- 
face, or to the entire surface. Its 
color is determined by the alloy, 
ranging between amber and_ black. 
A rough surface will be made smooth- 
er, while a very smooth surface will 
be slightly roughened. Anodic, Inc., 
Salt Street, Bridgeport 5, Conn. 
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SHADED POLE MOTOR 


Designed for use in vending machine 
and other gearmotor applications, 
EMC Model 3000 is available in sev- 
eral variations with or without gear 
units. Feature is that Model 3000 is 
completely housed in an aluminum 
motor housing. Gear housing is of 
two piece design for easy access to 
gears. Gear ratios up to 2000:1 are 
available. Power output of Model 
3000 produces up to 120 in.-lb; with- 
out gear unit, motor has a rating up 
to 1/200 hp at 3400 rpm. Optional 
features include thermal] overload pro- 
tector and fan (optional). Model 3000 
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can be mounted horizontally in any 
direction, with base and two mount- 
ing lugs provided. Gears are life-time 
lubricated; motor is equipped with 
sleeve bearings with oversize oil reser- 


voir. Howard Industries, Inc., 1760 
State St., Racine, Wis. 
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FLEXIBLE POTTING 
COMPOUND 


Developed initially for aircraft equip- 
ment, dielectric sealer has applications 
on all types of electronic equipment. 
As a flexible potting compound on 
electrical wiring connections, it retains 
physical properties through a_ tem- 
perature range of 65 to 200 F, and 
incorporates excellent dielectric prop- 
erties, moisture and water resistance, 
and durability. EC-1120 is a syn- 





rubber 
liquid form it cures by chemical re- 
action to a tough, firm, rubber con- 


thetic material. Applied in 


sistency and_ gives long lasting 
protection against corrosion and vibra- 
tion. Two distinct advantages claimed 
are: the flexibility of the potting com- 
pounds, eliminating wire breakage 
due to bending and vibration. Also, it 
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INSULATED 


Teflon insulated for continuous use 
up to 250°C, “Tensolon” is available in 14 solid 
colors and features a free-stripping, thin wall 
covering with high dielectric strength. 


Types WL, SRIR, and SRHV available 
in small wire sizes in all standard colors including 
spiral striping. Nylon jackets can also be supplied 
for greater resistance to abrasion. 


Thin wall vinyl insulation over flex- 
ible stranded conductors (AWG sizes down to +40) 
meets many requirements for small space factor. 
Available in all standard colors with or without 
wire braid shields. 


Tensolite super-flexible cables, fea- 
turing the patented tensulation process, solve many 
problems calling for limpness and long flex life. 
Phonograph pick-up cables, hearing aid cordage, and 
telephone tinsels are regularly being supplied. 


For laboratory and prototype require- 
ments, the following convenient desk size wire kits 
are now available from stock: Teflon Kit, SRIR Kit, 
Sub-miniature ‘*1482'' Kit, Flexible Cable Assortment. 


Tensolite’s engineering and develop- 
ment facilities are also available for collaboration 
in the solution of many special cable problems. 
Simple or complex, Tensolite will welcome an op- 
portunity to estimate on your requirements. 


WRITE FOR OUR COMPLETE CATALOG 


TENSOLITE 
INSULATED WIRE 
COMPANY - INC 


ARRYTOWWN NE W YORK 


| permits simplified design of connector 
i . . . 
plugs and eliminates excess weight. 


A two-part material, EC-1120 re- 


| quires the addition of an accelerator 
| before use. It is a heavy liquid which 
| flows readily 
| gives a uniform, tight seal with good 
| adhesion to both the wires and the 


around all wires and 


surfaces of the connector plug. It can 
be applied to electrical connections 
with a putty knife, spatula, or flow 
gun. High solids content (approxi- 
mately 92 per cent by weight) in- 
sures against excessive shrinkage; cur- 
ing takes place at room temperature 
and no special or elaborate equipment 
is needed. Tests show that EC-1120 
provides protection against water and 
high moisture concentration even on 
carrier based aircraft. When stored at 
temperatures below 75 F, unacceler- 
ated EC-1120 has a shelf life in ex- 
cess of one year. EC-1120 is available 
in containers sizes ranging up to | 
gal. The proper amount of accelerator 
needed to activate the base material 
is individually packaged with each 
container. Minnesota Mining and Mfg. 
Co., Adhesives and Coatings Div., 
411 Piquette Ave., Detroit, Mich. 
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PRESSURE TRANSDUCER 

Model 45176 pressure transducer with 
potentiometer output uses stable in- 
sulating materials (such as lava, glass, 
etc.), noble metal alloy resistance wire 
and brush, plus a new brush design 
to insure accuracy. It has been de- 
signed for use in: industrial aircraft 
and other equipment. An output up 


| to 50 volts can be obtained where an 


electrical signal proportional to pres- 
sure is required. High sensitivity and 
accuracy are obtained by using a fric- 
tionless-spring flexure pivot move- 
ment design, which requires no gears 


| or bearings to obtain amplification of 
| movement. Output is linear with ap- 
| plied pressure, but outputs can also 


be supplied which are linear with alti- 


| tude, air speed, or to natural or em- 
pirical functions. Dual outputs can 


ELECTRICAL 


be provided, and each output in a 
dual system can be made to meet 
different specific functions. Model 
45176 is available in ranges from 0-10 
to 0-30 psi in 5-psi increments, as wel] 
as in special pressure ranges. It can 
be obtained with various resistance 
values and with cases that will with- 
stand pressures of 150 psi. A low loss 
filter is furnished in the input pres- 
sure port. Also available are models 
with temperature-compensation. The 
unit will operate when subjected: to 
environmental vibrations of 5 g¢ in 
the frequency range from 10-500 cps 
and can be made to withstand shocks 
of 40 g without structural damage, 
Weight is less than 14 oz. G. M. 
Giannini & Co., Inc., 254 W. Colo- 
rado Blvd., Pasadena 1, Calif. 
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HIGH-CURRENT RELAY 

New series of relays are designed for 
a high-current multi-pole relay for 
closing several circuits upon applica- 
tion of d-c voltage. Designed to resist 
high shock vibration and temperature 
extremes, the case for the contact 
housing (which is mounted above the 
actuator) and the rotor carrying the 
contacts are made from. glass-rein- 
forced alkyl plastic. As a result of 
its construction, it will function satis- 
factorily at a vibration of 30 g up to 
500 cycles and has also been tested 


for shock vibration at greater than 
70 g. Relay can be operated in am- 
bient temperatures ranging from —65 
to 165 C, 

The relay is made with four nor- 
mally open contacts, all of the double- 
break bridging type. Either one or 
two of these contacts can be supplied 
for heavy current ratings up to 150 
amp, 28 volts d-c; the balance of the 
contacts are rated at 25 amp, 115 
volts a-c. The high-current contacts 
are designed to carry heavy inrush 
currents that are present in starting 
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HIPERM ALLOY 
High Fidelity . . 


LINEAR STANDARD 
High Fidelity Ideal 


COMMERCIAL GRADE 
Industrial Dependability 


SPECIAL SERIES 


Quality for the “Ham” 


VARIABLE INDUCTOR 


Adjust like a Trimmer 


TOROID HIGH Q COILS 


Accuracy .. Stability 


PULSE TRANSFORMERS 


For all Services 


HERMETIC COMPONENTS 


Ceramic Terminals 


REPLACEMENT 


Universal Mounting 


VERTICAL SHELLS 


Husky . . . Inexpensive 


. Compact | Portable .. . 


ULTRA COMPACT 
High Fidelity 


POWER COMPONENTS 
Rugged . . . Dependable 


TOROID FILTERS 
Any type to 300KC 


PLUG IN ADAPTER 


Impedance Matching 


STEP-DOWN 
Up to 2500W .. . Stock 


OUNCER 


Wide Range... 1 ounce 


VARITRAN 
Voltage Adjustors 


MU-CORE FILTERS 


| Any type % — 10,000 cyc. 


FOSTERITE 
Grade 3 JAN Components 


LINE ADJUSTORS 


Match any line voltage 


SUB OUNCER 
Weight ¥3 ounce 


MODULATION UNITS 
One watt to 100KW 


EQUALIZERS 
Broadcast & Sound 


CABLE TYPE 


For mike cable line 


CHANNEL FRAME ; 


Simple . . . Low cost 































































































8 in a line . . . for fast anchoring of leads on 
solenoid coils with PERMACEL Electrical Tape. 
No doubt there is an important use for 
PERMACEL on your jobs. Our Tape Engineer- 
ing Service can give you the answer... 
without obligation. 


PERMACEL 


PRESSURE SENSITIVE 


ELECTRICAL TAPES 


























PERMACEL TAPE CORPORATION, NEW BRUNSWICK, N. J. 
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ELECTRICAL 


d-c rotating equipment, such an in- 
verters, rated at 1500 to 2500 va. The 
contacts are made from a sintered 
silver alloy that minimizes contact 
welding, arcing and contact-material 
transfer. Four bridging-type contacts 
are carried by a cross-shaped rotor, 
using stainless steel back-up springs 
which apply contact pressure in line 
with the stationary contacts. All con- 
ducting parts of the high current 
circuits are made from a special, heat- 
treated copper alloy. As a result of 
its construction, relay will permit 
switching of full load currents at alti- 
tudes up to 65,000 ft. Price Electric 
Corp., Church and 2nd, Frederick, 
Md. 
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WATERPROOF 
TOGGLE SWITCHES 

Two new series of waterproof toggle 
switches, designated Type ACM, fea- 
ture a molded-in female waterproof 
connector receptacle designed for as- 
sembly with male waterproof plugs. 
This eliminates the need for vulcaniz- 
ing leads to the switch, also allows 
standard model switches to be used 





with any length leads. Both types of 
switches are encased in a_ special 
molded-rubber compound, with all 
metal parts plated for corrosion re- 
sistance. The switches meet govern- 
ment specifications for waterproof 
toggle switches, operate satisfactorily 
from —65 to 160 F, and withstand 
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Che Hftid Cleat 
A START FOR THE FUTURE 





USE UNBRAKO SELF-LOCKING 
SOCKET SET SCREWS wherever 
ordinary cup point set screws 
are used...on radios, televi- 
sion sets, electronic equipment. 


. 





On_ refrigerators, washing 
machines, and other house- 
hold appliances. 








UNBRAKO SELF-LOCKING SOCKET SET SCREWS feature the drive; fully formed threads— Class 3 fit; heat treated 
following advantages: knurled cup point that won't alloy steel for strength; standard sizes—+ 4 to 1’ ~—in On power mowers, power 
work loose; accurate hex socket for nonslip, positive a full range of lengths. saws and other power tools. 


9 times out of 10 a standard Unprako will do the job 


A special socket screw may not be necessary, a standard 
UNBRAKO usually does the same job—much cheaper. 
Your local industrial distributor stocks Standards. 
He gives immediate attention to your requirements, 
and such extras as special delivery to your plant. Write 
for UNBRAKO Standards. SPS, Jenkintown 9, Pa. 





UNB AKO socxs SCREW DIVISION Be | 
® $ Write for UNBRAKO Standards 





JENKINTOWN PENNSYLVANIA 
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ACTUAL 
SIZE 




































The new Amprobe Junior is “made to 
order" for your field men, service 
men and dealers because it offers 
just the range they need, at a price 
that now makes it possible for every 
man to be equipped with one. It 
helps assure a correct installation of 
your equipment, better servicing, 


: POCKET -SIZE 
SNAP-AROUND VOLT-AMMETER 


Equip your field men with it! 


85 


INCLUDING 
VOLTAGE 
TEST LEADS 





Measures current instantly without shutdowns or ammeter 
connections. Measures voltage accurately on a full-size cali- 
brated scale; eliminates guesswork. 


PICK THE RANGE THAT FITS THE JOB: 


MODEL “10: 0-10 AMPS AC. 0-125/250 VOLTS AC. 
MODEL ‘25: 0-25 AMPS AC. 0-125/250 VOLTS AC. 
MODEL ‘50’: 0-50 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “100”: 0-100 AMPS AC. 0-125/250 VOLTS AC. 


fewer complaints. We can also make 
up custom ranges to fit your special 
requirements on quantity orders. For 
further information wire or phone col- 
lect, or write to: Pyramid Instrument 
Corporation, Lynbrook, New York. 
(Export Div.: 458 Broadway, New 
York 13. Cable: Morhanex) 


| severe shock and vibration. Series 


ELECTRICAL 


29-ACM (first illustration) is a flush- 
mounted switch, with capacities on 
resistance type load of 25 amp at 24 
volts d-c and 15 amp at 125 volts a-c. 
Series 19-ACM is one-hole mounted, 
with a specially designed waterproof 
barrel that eliminates need for a seal 
nut or outside panel seal. Capacity on 
resistance-type load is 25 amp at 24 
volts d-c and 11 amp at 125 volts a-c, 
Each switch is available with either 
SPST or SPDT, in eight different 
toggle arrangements, with or without 
a center “OFF” position. Riverside 
Manufacturing and Electrical Supply 
Co., 10227 Michigan Ave., Dearborn. 
Mich. 
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RATE-OF-RISE THERMOSTAT 


Rate-of-rise thermostat is designed 
to control the rate of heating and 
prevent hazardous temperature over- 
shoots. The thermostat unit may be 
used either with standard tempera- 
ture controls or as a separate safety 
control. When used in series with a 
temperature controller, the rate-of- 
rise unit brings the system up to tem- 
perature from a “cold” start—at any 
rate desired — without temperature 
overshoot and oscillation around the 
control temperature. After the con- 
trolled warm-up period, the standard 
temperature controller takes over and 
the rate-of-rise unit becomes a safety 
check. The unit may also be used 
separately as a safety limit switch to 
shut down a machine where excessive 
rates of temperature rise indicate an 
abnormal, hazardous condition. The 





thermoswitch is adjustable to control 
any heating rate between 10 and 100 
F per min. When the heating rate 
exceeds the pre-set limit, the switch 
contacts inside the unit open and 
interrupt the heating cycle tem- 
porarily. After the heating rate falls 
off to a safe level, the contacts once 
again close and the heating cycle 
resumes, unless a circuit breaker ar- 
rangement is used. 

The unit can be used in any am- 
bient temperature between —100 
and 550 F. Feature is that unit is 
hermetically sealed to protect the 
contact assembly from contamination 
by dust, grease, water or oil vapors, 
and thus assures dependable, trouble- 
free response and long service life. 
Both the outer shell, which houses 
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130° C. 


WITH IMPROVED 


BH 649 


Laboratory tested for retention of flexibility 
and original rated electrical protection after 


130 C° — 1500 hours 
150 C°— 500 hours 
160 C°— 24 hours 
232 C°— ~=3 hours 






BH “649” is a braided Fiberglas sleeving coated with an improved 









vinyl-chloride formulation. Available in all standard sizes and 
colors, in grades A-1 (7000 V.), B-1 (4000 V.) and C-1 (1500 V.). 


Send for data sheets and samples from current production. 


Another Bentley, Harris First! 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 
Address Dept. M-10 


j fJ gx 


VIAGS 


’ is Reg. TM of Owens-Corning Fiberglas Corr 






& 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530), ‘‘Fiberglas’ 
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THIS HOWARD MOTOR 


Works Best With Money for 
GRANT ELECTROFARER 


Ade Mall olg 


by the company it keeps! 





One of the interesting and unusual 

applications for HOWARD fractional h.p. motors 
is the brilliant invention Electrofarer, an 

automatic fare collection device used 

in public transportation systems. 


Engineers of Money-Meters, Inc., manufacturers 
of the ELECTROFARER, had a tough motor 
problem. They required a lot of power in a small 
package, a motor that would perform millions 

of intermittent operations without servicing, 
without lubrication. HOWARD model 100 operated 
perfectiy after a 15 year life test under 

simulated operating conditions. Inspection of 
brushes of motors used for two years showed no 
apparent wear. In fact, Money-Meters, Inc. 

has never had a single service problem with any 
HOWARD motor used in their equipment. 


HOWARD Universal, Direct Current, Shaded Pole 
and Induction Motors are used by hundreds 





of leading manufacturers in more than 


500 applications. If you use fractional h.p. motors cael cata tetas 


in your products, check with us today. (1/1000 to 1/2 h.p.) 
Write or phone for complete Shaded Pole 
information — do it now! (1/2000 to 1/8 h.p.) 


Induction Types 
(1/1400 to 1/4 h.p.) 


HOWARD eg 


DEPT.EM-9 + HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 


DIVISIONS: EMGevectaic MOTOR CoRP.(-Q) CYCLOHM MOTOR CORP. 


RACINE ELECTRIC PRODUCTS 





| the contact assembly, and the exte- 


rior electrical terminals are made of 
stainless steel. A triangular mounting 
flange makes the unit convenient to 
install. The cartridge extends 334 jin. 
below the mounting flange, and over- 
all length is approximately 434 jn, 
Weight is less than % lb, diam is 5 
in. Electrical rating is 5 amp at 115 
volts, a-c or 2 amp at 28 volts d-c. 
Fenwal, Inc., 19 Pleasant St., Ashland. 
Mass. 

r No. 8, 


AIRCRAFT MOTOR 


An open, self-ventilated %-hp_air- 
craft motor with integral gearing is 
known as Type GA. Unit is rated for 
continuous duty up to 35,000 ft alti- 
tude. Output speeds are available 
from 1500 to 5000 rpm. Designed to 
operate on 3-phase, 400 cycle alter- 
nating current, the GA design will 
meet USAF specification 32590. Fea- 
tures include: thermal overload _pro- 





tection; integral cooling fan, hardened 
and shaved helical gears, internal 
spline take-off shaft, AN mounting 
pad, rapid acceleration and _ high 
torque. Motors are available in a vari- 
ety of types including totally-enclosed, 
exp!osion-proof motors for hazardous 
locations in ratings from 1/20 to 16 
hp. U. S. Electrical Motors, Inc., Air- 
craft Div., Terminal Annex, Box 2058, 
Los Angeles 54, Calif. 
ircle No. 9, Reader Inquiry Facility, page 259 


HERMETICALLY 
SEALED RELAY 


Designed for use in airborne electronic 
equipment and tested for meeting re- 
quirements of Mil-R-5757 A and B, 
Type M, 6pdt hermetically sealed 
relay weight only 3.5 oz and has a 
volume of 1.5 cu in. Within the re- 


| quirements of the two specifications, 


it has the following ratings: shock re- 
sistance, 40 g for 0.010 sec under any 
conditions without malfunctioning; 
vibration range, 10 to 55 eps, 0.060 
total excursion; and temperature 
ranges of —55 to 85 C and —65 to 
125 C. It also has a maximum pull-in 


| voltage of 18 volts at maximum rated 


temperature; maximum drop-out volt- 
age of 13 volts at maximum rated 
temperature; and minimum life ex- 
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In visualizing AUTOMATIC ELECTRONIC 
CONTROLS for your equipment, 
: think of them LIKE THIS : 


Are your 






























afraid of the 
Little Black Box?" 
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SIMPLE 
PLUG-IN CHASSES 


Here are the bold Here’s how to get them: 
new Standards: IT’S AS SIMPLE AS THIS - 


ak Unitize your circuitry in compact vertical planes ~~ Fe Toray 
. ° <_<" e@ using Alden Terminal Card Mounting Syste 6. 3% 
Circuitry subdivided, g System. 


function by function into e + a +00 © © © ,<o. me . 







































h I 7 : 
ug-in units. UMPER STRIP 3 
i- P & PREPUNCHED TER= MINIATURE P  haevdan wiring CARD-MTG, ro RT Saas I 
MINAL MTG. CARD TERMINALS for common circuits SOCKETS OR CH 
ASSIS 
1. ¥os can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
ockets staked to accommodate any circuitry — making complete units ready for housing. 
IS Components snap into unique Alden Terminals, are held ready for soldering. 
6 To mount this vertical circuitry, ALDEN PLUG-IN PACKAGES AND BASIC 
.. e CHASSIS give tremendous variety with standard components 
3, PLUGIN aa | j Pi — 
s ASIC i 
Tiny telltales spot trouble if packace fj |} CHASSIS lf> BES 1 
; a 3 
instantly. or OOO at 17" widths} 
Be <20rPIN ¢ © * i> Aldea Uni-Racks Portable Cases 
Standard Alden components provide eremendous varicty to build almost any circuitry as plug-ins. Wich spares, your circafd 
are units replaceable in 30 seconds, 
3. Give chassis easily traceable interconnects and 30-second 
Ts replacement with ALDEN SERVE-A-UNIT KIT 
1c 
| IT’S AS SIMPLE AS THIS Arrange Alden Side Rails (1) orymen vou 1) ‘Chassis that plugs in, locks and ej 
>. e 2) wit u i 2) | 
Plug in replacement cule sane dinparie aeatavee ohmaied came wal iduniiled des nen 
B, : d A-Unit Locks (3) mount in Personnel can service. 
d Gpnees in 30 -seconee, Pour chess om engnas pre 
> ic 1 4 en Lo 
rame (2) to pilot, draw in, / 1 ! ; 
. lock ject y hassi Vf 
a Arrange Alden Back Coanec- Le 
e- oe oS —_ — on Re 5 t—a\\ 
en i frame. ount 
. gO imsting Aiden, Back Coance: _ ait a | 
E 0 i "Ola aeons 
ALDEN BACK Accessible central check point, 
g; All leads brought to sine 4, Assign to each unit ALDEN ‘SENSING ELEMENTS = to spot trouble instantly: 
3() gle accessible point of 
i Cc f 1 ! MINIATUR MI 
re check — all numbered, bs mounts 6 diay Alden Sensing P TEST ne aoe INDICATING INDICATING 
a= cihca c- 4 
to color-coded — so layman tr signed 10 ick the problem of ees 
in ¢€an make first-level tests, Ld , 
od RE 
: EQ s r FREE * eee BOOK By thinking of your Electronic Controls in terms of ultimate plug-in units —you lic & 
D _ Describing complete system of Plug- 
sd in Unit Construction and Compon- the problem of RELIABILITY IN SERVICE for your Customer ... and you wash ou 
~. 206 pages and many Planning a j problems of Design, Manufacture and Procurement for all concerned, 
e ves 
1G 
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NAcALO) Vee a 4 PRODUCTS CO. | 125 I Main St., Brockton 64, Mass. 


rubber 


ACE® 


Controlled-property 
compounds meet 
your needs for: 


MECHANICAL, 


ELECTRICAL, 


CHEMICAL 
APPLICATIONS 


@ 


lloys & 


‘eS ePE 


CoE to think of it, we’re a little amazed 
ourselves at the way Ace engineers can 
blend the mechanical, electrical and chemi- 
cal properties of different rubber and plastic 
materials. Their aim is always to find the 
one best material for each of your jobs... 
never overdesigned . . . with production 
economy a must. Result: hundreds of tailor- 
made rubber, plastic, and rubber-plastic 
alloys to choose from... plus many unusual 
materials like Ace-Tex pyrobitumens. Ask 
us for anything from rough-ground rods to 
finished molded assemblies. Our facilities 
for molding, extruding, fabricating, and lin- 
ing are among the world’s largest. 


Always check your ACE 
design engineer’s Handbook 
when selecting materials 
for today’s production and 
tomorrow’s plans. If you 
haven’t a copy, write 

today! It’s Free. 


r 


fy 
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ACE rubber and plastic products 


gS AMERICAN HARD RUBBER COMPANY 


93 WORTH STREET + 


NEW YORK 13, N. Y. 


ELECTRICAL 


pectancy of 1,000,000 operations, 
Standard contact ratings are 2 amp 
(resistive) for 100,000 operations (8 
amp overload resistive for 100 eps) 
at 26.5 volts d-c. Coil resistances for 
both temperature ranges are 325 
ohms. Relays can also be obtained 
with contacts rated for higher volt- 
ages, both d-c and a-c, and with 
rated vibration resistances up to 1,000 
cps. Contact loads of 100 milliamp at 
400 volts d-c for over 500,000 opera- 
tions have been successfully handled 
by two contacts in series. Units can 
be obtained in a variety of mountings, 
including plug-in. Union Switch & 
Signal, Div. of Westinghouse Air 
Brake Co., Dept. 67, 1789-18-7 Brad- 
dock Ave., Pittsburgh 18, Pa. 
e No. 10, Re iry f t 


NEMA XII SAFETY SWITCH 

A complete line of NEMA XII safety 
switches in industrial 
use are Switch has 


enclosures for 


now available. 


been designed for use on machine 
tools, processing equipment and other 
uses requiring a switch enclosure 
which will exclude dust, dirt, oil, and 
coolants. The box is formed and 
welded from heavy code gage steel. 
The cover is sealed by a neoprene 
gasket and is kept held closed by a 
latch and captive screws. Included is 
a cover and operating mechanism in- 
terlock. External mounting feet elimi- 
nate the need for leaking mounting 
holes within the enclosure. No conduit 
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AAAS 


Manufacturers of HOLTITE Fastenings For Every Purpose 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 
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for these plus advantages 


GREATER STRENGTH is offered by Avon's new 
Fusionweld process because of the complete uni- 
formity of grain structure found throughout the 
entire tube wall, including the highly critical welded 
area. This feature eliminates the need for bonding 
with another metal, also eliminates the internal 
stresses resulting from variables in expansion co- 
efficients where rapid temperature changes are 
involved. Fusionweld thin-wall steel tubing now can 
be employed as a satisfactory, low cost substitute 
in most electro-thermal tubing applications with 
absolute confidence in the end results. 


ADDED DUCTILITY of Avon Fusionweld thin-wall 
steel tubing provides new ease of forming even 
the most complicated shapes due to our new con- 
trolled method of annealing in special atmospheric 
furnaces. This important characteristic insures lower 
scrap loss in fabrication and superior performance 
in most electrical sheathing applications. 


SMOOTHER 0O.D. tor fine finish brass or chrome 
plating is offered in all Avon Fusionweld tubing for 
electrical fixture manufacturers. 


MORE ECONOMICAL—Avon Fusionweld guar- 
antees a very definite price advantage coupled 
with greatly broadened usefulness and new savings 
which now can be affected in fabricating opera- 
tions—with far greater freedom from scrap loss. 


He" O.D. to Ye" O.D. Plain or Terne Coated. 
We can fabricate tubing to your requirements. 


‘ 
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Avon 


MANUFACTURING CO. 


openings or knockouts are provided, 
each installation being “tailor-made,” 
Switch and mechanism is manufac- 
turer's heavy-duty visible blade line, 
with magnetic blowout plates, heavy 
silver-plated copper parts, pressure 
fuse clips and quick-make and break 
operating mechanism, and other fea- 
tures. Switches are now in production 
in 30, 60, 100 and 200 amp ratings 
in either 240 volts a-c or 250 volts d-c, 
and in 600 volts a-c or d-c. Square D 
Co., 6060 Rivard St., Detroit 11. 
Mich. 
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ELAPSED TIME METER 


As a result of its design, Model C5 
reset time totalizer has a counter that 
can be reset to zero at any time. It 
has a range of 10,000 hr and counts 
in \%4o hr units. It can be supplied 
for 115 or 220-volt operation at 50-60 
| or 25 cycles. Model C5A is supplied 
| for the same voltage ratings, but has 
| a range of 100,000 hr, and counts in 
| hour units. Self-lubricated, heavy- 
duty synchronous motors are con- 
nected through gears to 5 digit 








counters that record the number of 
hours or minutes in use, depending 
| upon the model selected. Units are 
| mounted in steel housings with ter- 
| minal connections on the back. Hous- 
ing measures 2% in. in diam, 3% in. 
long. Heavy steel mounting flange 
measures 3% in. x 3% in. Also avail- 
able as open type meters in Models 
C7 and C7A, which provide the same 
ranges and ratings as Models C5 and 
C5A, respectively. Industrial Timer 
Corp., 115 Edison Pl., Newark 5, 
N. J. 
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| VARIABLE TRANSFORMERS 
= 3000-B, Adjust-A-Volt, fea- 


tures a new design brush assembly, 
preadjusted at the factory, that has 
almost uniform pressure from full- 
brush to no-brush. Design also limits 
the travel of the brush-holder so that 
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It Costs You Less to Use NTRS 
UEC SS 


han Bushings of ANY OTHER MATERIAL 


Actual size photograph unretouched 


Stone's spiral wound bushings are bonded with special adhesives which retain their precision-made 


cylindrical forms, thus guaranteeing rapid and easy assembly over rivets, plain and threaded posts, and other 
small metal components. 


Uniformity of size with diameters ranging downward to .046” and lengths to .040” is a Stone quality 
unequalled in the industry. 


Most important from a cost standpoint is the flexibility of construction possible because of Stone's wide 


variety of immediately available materials—including hi-dielectric kraft, fish paper, and plastic films—a 
selection assuring lowest cost for whatever job you have in mind. 


Call or write us today for prompt attention. 


STONE PAPER TUBE COMPANY, INCORPORATED 
STONIZED PRODUCTS COMPANY, Inc. 


900-922 Franklin Street, N. E., Washington 17, D. C. 
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WITH STAR-KIMBLE BRAKEMOTORS 


Stopping of a Star-Kimble Brakemotor is split-second in action, pre- 
cisely timed by simple adjustments. Quiet, too — no lining screech. 
Low lining pressure, evenly distributed, assures long brake life. Brake 
is self-adjusting to compensate for lining wear — ruggedly built to 
withstand shock and vibration. 


Braking force is spring applied, magnetically released. No linkages to 
cause lost motion or friction. 


Starting of a Star-Kimble Brakemotor is smooth and free from drag. 
Smoli magnetic air gap assures quick brake release without high 
inrush current. 


And Star-Kimble Brakemotors maintain this fast, smooth stop-start oper- 
ation through millions of cycles with little or no maintenance attention. 
Brake and motor are designed together to work together as a single 
compact unit. One manufacturer, one responsibility — backed by 
years of experience. For details on construction, motor ratings and 
braking torques, write for Bulletin B-501-A. 


Standard and special motors of all types, 1 to 600 hp; Marine motors 
Ya to 600 hp; generators and motor-generator sets, 1 to 500 kw. 








MOTOR DIVISION OF 


06 Bloomfield Avenue 


TAR-KIMBLE 


LE PRINTING PRESS AND MFG. CO. 


Bloomfield, New Jersey 


it cannot contact the winding and 
cause a short-circuit. A pig-tail, em- 
bedded in the brush, is connected to 
the current take-off point. The ter- 
minal strip is made of molded bakelite 
with barriers between terminals to 
prevent short-circuits. The junction 
box provides for conduit or B-X wir- 
ing. Specifications are given in the 
table below. 





Input voltage 115 
Load rating, max. kva 4.0 
Output voltage 
Over-voltage connection 0-135 
Line voltage connection 0-115 
Output amperes, max. 30 
Driving torque, in-oz 55-110 


Model 3000-B requires a power supply 
of 115 volts. Standard Electrical Prod- 
ucts Co., 2240 E. Third St., Dayton 2, 
Ohio. 
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MAGNETIC AMPLIFIER 


Series of magnetic amplifiers have 
been developed for standard 400-cps 
servo motors. Designed to meet high 
temperature requirements, their out- 





put wave form is sinusoidal, phase 
reversing and corresponding to the in- 
put. Input signal may be a-c or d-c. 
All models are controlled by a 
12AU7 type tube which also serves as 
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PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 


The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 

Arnold production in this field. We can supply these permanent Made tO your 
magnets in any size or shape you may need, with die-cast or 


sand-cast aluminum jackets, Celastic covers, etc. Complete assem- ‘ Specifications 


blies may be supplied with Permendur, steel or aluminum bases, 
inserts and keepers as specified . . . magnetized and stabilized as 


desired. @ Let Arnold handle your magnetron and traveling wave ANY SIZE SHAPE 
ee es ’ 


tube permanent magnet requirements. 


c vee JOR COATING REQUIRED 


|HE ARNOLD ENGINEERING ((OMPANY | , ///) 
is SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION Well welcome, 
_ General Office & Plant: Marengo, Illinois your inquiries 
> DISTRICT SALES OFFICES .. . New York: 350 Fifth Ave. 
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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Easy way to make your 
product easier to use! 


OU can add a lot of extra convenience to your 
product by adding a few small General Electric 
filament or neon glow lamps. 


G-E miniature lamps can be used to show at a 
glance whether current is on or off. They can be 
used as dial lights to make it easier for operators 
to read dials and gauges. They can add new safety 
to your products, too, by flashing warning of high 
temperature or voltage. 

For more information, send for the free booklet, 


“The Light Touch”. Write General Electric, Dept. 
166-EM-10, Cleveland 12, Ohio. 


DO YOU USE 


Ojos 


FORMED TUBING ? 





Stocks of standard oilers and oil 
cups as listed in our new catalog 
are now carried at our factory in 
Detroit. Complete manufacturing 
facilities are available for your re- 
quirements for special oilers and 
lubricating devices. 


Our facilities for both high volume 
and small quantity runs of special 
tube forms are at your disposal. 
We shall be pleased to quote, sub- 
mit samples or aid in design of 
any oiling devices or special 
formed tube parts, the following 
being a few of the many tube 
parts we can make: 


Spacers Oil Lines 
Bushings Tube Assemblies 
Vent Tubes Orifice Tubes 


Write for our new catalog today. 


EYNON-DAKIN CO. 


9903 Freeland Ave., 
Detroit 27, Michigan 
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a demodulator for a-c input signals, 
The amplifiers are hermetically sealed, 
to conform to MIL-T-27  specifica- 
tions. Model MA-3.5-400 delivers 3.5 
watts, 115 volts. Frequency response 
is from 0 to 55 eps. It can be operated 
continuously at an ambient tempera- 
ture of 105 C. The unit is housed in 
a GP-4 deep drawn steel can with a 
7-pin phenolic header. Model MA-15- 
400 has similar specifications except 
that it is rated for a 15-watt output. 
Model MA-40-400 is a 40 watt-unit 
delivering 220 volts. Its frequency 
response is from 0 to 10 cps. Weight 
is 4 lb, 2 oz. It can be operated at 
an environmental temperature of 75 
C. The unit is housed in a MIL-T- 
27HA can with a 7-pin phenolic 
header. Magnetic Research Corp., 
Dept. CW, 318 Kansas St., El Se- 
gundo, Calif. 
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HERMETIC SWITCH SEAL 


Latest addition to a line of switch 
boots is the Hexseal Series 3030 high- 
pressure hermetic seals for standard 
push-button switches. When installed, 
the boots replace the switch locknuts 
on the exterior of the panel, and serve 
as both seal and locknut. Hermetic 
sealing is maintained by a gasket rib— 
an integral part of the boot—which 
seats firmly against the panel to keep 
out moisture, dust, or combustible 





eae ROR en gn met ay 


vapors. Made of silicone rubber, 
which is chemically bonded to the 
nut, Hexseals are flexible from —80 
to 500 F. The material used is said 
to satisfy requirements of MIL- 
B-5423. Because they can be hand- 
tightened, special hardware — or 
wrenches are not needed. Stocked and 
special-order thread sizes and colors 
are available. Automatic & Precision 
Manufacturing Co., 252 Hawthorne 
Ave., Yonkers 5, N. Y. 
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PRESSURE-OPERATED 
MAGNETIC STARTERS 
Addition to a line of motor controls 
is a series of pressure-operated motor 
controls. Designed for application on 
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| ‘TYPES 


Styles RC10, RC20, 






Ya-, 1-, and 2-watt fixed composition 





| RC21, RC3O, RC3I, types in all RTMA 5%, 10%, and 20% 
; | RC41, and RC42. preferred values. 
4 : 
| Write for Bulletin J2 

| 


. also automotive ignition suppression 
and voltage regulation; fluorescent starting; protective 





surge; and other special purpose types to your exact 
IL: specifications. 
nd- 
or 
ind | 
lors | 
ion | 
me 
~ Electronic Components Division 
STACKPOLE CARBON COMPANY 
| St. Marys, Penna. 
rols | 
ytor | 
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pumps and air compressors, the unit 
combines a starter, pressure switch 
and automatic unloader valve in one 
enclosure. Case measures only 6% x 
10% x 4%. in. It is available in 3 
sizes up to 5 hp at 220-550 volts, sin- 
gle phase, or 10 hp at 440-550 volts 
polyphase. The pressure switch can 
be supplied in series G with a capac- 
ity of 80 lb or in series H at a maxi- 
mum of 200 Ib. The package control 





Indifference — whether it’s under 
% the “big top” or on the 





production line —is inexcusable saves wire and simplifies tubing con- 
and often fatal. You simply can’t nection. Dual voltage coils are. in- 
afford to take chances with a cluded. Additional feature is the di- | 
, A rect mounting of the control on the 
hard won er for quality motor. Furnas Electric Co., 1LOOO 
performance. That's why we McKee St., Batavia, III. | 
say it’s a pretty good rule to stick rcle No. 16, Reader Inquiry | 
to a solder you know and trust ee ea 
... time-proved Kester Solder, HIGH-ALTITUDE INVERTER 
constant in solder alloy and F137 inverter (motor-genérator) has™ 
iniicaeiialunes aie Cini: completed Air Force altitude cycling | 
> tests for 50,000-ft operation (full qual- 
ification dependent on flight test  re- 
sults). It is claimed to be the first in 
For the right Solder .. . the exact Solder you require . . . choose its volt-ampere rating reported to have 
KESTER, the job-engineered Solder — 8 Fluxes in Core Solder, available in completed altitude testing and given 
5 core openings. Also remember: Kester Solid Wire 
and Bar Solder, Kester “‘Solderforms” and separate Fluxes. 
' 





SOLDER COMPANY a production release by the military. 
Capable of a 1500-va output at : 
50,000 ft and 20 C ambient tempera- 
ture, the 115-volt, 400 cycle, single 
phase inverter is said to free aircraft 
of such critical high-altitude inverter | 
problems as overheating, insulation | 
breakdown and excessive brush wear. 
Function of the inverter is to con- 






4209 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 
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%..NEW MINIATURE 
wat added to HUSKY LINE 


OF TELEPHONE-TYPE RELAYS! 














SERIES 5700 
MIDGET 


SERIES 5600 


SERIES 5800 
MEDIUM, AC-DC 


SERIES 5500 
MINIATURE 


ALL MODELS ALSO. 


ceo =e OSS 
_ F 
ee 


SMALL! LIGHT! RELIABLE! 


The latest addition to the Husky line of telephone-type relays, and our 
answer to the demand for smaller, lighter-weight aircraft relays is the series 
5500—available in open style or hermetically sealed. 





ne | 
0) The series 5500 relay meets all applicable requirements of MIL-R-6106. It 
is a miniaturized conventional relay, designed to keep pace with the trend 


towards reduction in size and weight in electronic equipment, especially for 
aircraft applications. 


HERMETICALLY SEALED 


The 5500 HS (hermetically-sealed model) provides complete protection 
against tampering or harmful atmospheric conditions, including moisture, 


salt spray, dust and temperature extremes. Altitude tests reveal no leakage 
at 81,000 feet. 


as 
ng | 
' 


- Shown 2 Phy 
m actual size. 


Unique Husky construction features: 
ve 


en 1. Longer, more flexible contact 3. Specially designed spring- tem- 
arms, resulting in reliable operation pered clamp plate and high tensile 
SPECIFICATIONS with low coil wattage. strength screw prevents loosening 

OPERATING VOLTAGES: 6 to 48 volts DC. 2. Single stack screw, with positive of stacks under severest conditions 
MAXIMUM COIL RESISTANCE: 5,000 ohms. locating pins (in stack) assuring of shock, vibration and temperature 


| CONTACT CAPACITY: Standard contacts are rated at + : + 4: 
; 3 amps 115 volts AC or 24 volts DC, non-inductive. precision contact alignment. variations. 


CONTA ane oad 
i thei oe nihcaliccitaiaalatadeaaid Specify Husky Series 5500 relays for all applications where reliability, small 


size and light weight are prime factors. Write, wire or phone for further 
information . . . File 5500. 
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TO STUDY THE 
DESIGN... 
















































SYNCHRONOUS TIMING MOTOR 


The basic HAYDON motor is unique in its field in the number of 
advantages it offers. Its performance is dependable, it is small in 
size, is totally enclosed, operates in any position, has controlled lubri- 
cation and its assembly is simple. The basic HAYDON motor offers a 
wide range of standard speeds from 1 second to 1 hour per revolution 
and other speeds down to 1 revolution in 4 hours in the 1600 Series, 


from 6 hours to 1 week in the 4400 Series. 


Write for Catalog No. 322, Electric Timing Motors 


Other literature available on request on Tim- 
ing Devices, Clock Movements, 400 cycle 
Elapsed Time Indicators, 400 cycle Time Delay 
Relay, 400 cycle Motors, D.C. Motors. 


*TRADEMARK Reg. U. S. Pat. Off. 


HAYDON 


AT TORRINGTON 





HAYDON Mifg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 





HEADQUARTERS FOR 2534 ELM STREET 


i vn Fy 3 TORRINGTON, CONNECTICUT 


















vert d-c and a-c power for instru- 
ments, controls and other aircraft ac- 
cessories. Features include improved 
electrical insulation; redesigned com- 
mutators and brush arrangements; 
new housing configuration for better 
air flow; and a new speed and voltage 
regulator assembly. Jack and Heintz, 
Inc., 17600 Broadway, Cleveland 1. 
Ohio. 
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RUNNING TIME METERS 


Series C2 running time meters can 
now be obtained with ranges of 
10,000 or 100,000 hr counting in Yo- 
or 1-hr units; or with ranges of 10,000 
or 100,000 min, counting in Yo- or 
l-min units. They can be supplied 
for 115-, 220- or 440-volt operation 
at 60, 50 or 25 cycles. Operated by 
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’ RUNNING TIME METER 


HOURS 
tea a 


>, » 
‘*, @ 
ae renal con?™ 





heavy-duty, self-lubricating synchro- 
nous motors, meters are completely 
enclosed in 3% in. bakelite meter 
cases, requiring 2% in. panel mount- 
ing hole. Screw terminals for wiring 
are on the back of the unit. Open type 
meters are also available in the same 
ranges and ratings as Series C4. In- 
dustrial Timer Corp., 115 Edison PI., 
Newark 5, N. J. 
e No. 18, Reader Inquiry Facility, page 


BACK-UP RINGS 


Kelon-T (Teflon) spiral back-up rings, 
Series SR, for aircraft and industrial 
use protects rubber O-ring seals from 
extrusion, deterioration, or loss of 
efficiency. Designated series SR-6144, 
SR-7234, and SR-2619, the new spiral 
back-up rings have chamfered ends. 
Spirals with square ends are avail- 
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Spaulding products for industry weigh only one-half 
as much as aluminum. Yet they show excellent per- 
formance characteristics in tough applications in 
industrial machines. 


The secret? These Spaulding products have extreme 
light weight in combination with structural strength, 
resistance to wear, dimensional stability, clean ma- 
chining and quietness in mechanical operation. 


Other types and grades of Spaulding products ex- 
hibit many different combinations of electrical, 
chemical and mechanical properties. Among them 
may be just the one you need to solve a difficult 
design problem, improve product performance or 
lower production costs. 


ae ae 


Write or phone your nearest Spaulding Branch Office 
for full information. 





SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y. 


MAKERS AND FABRICATORS OF: 


VULCANIZED FIBRE: In sheets, rods, tubes 
and fabricated parts. 

ARMITE: Thin Insulation (Fish Paper) in 
sheets, rolls, coils and fabricated parts. 
SPAULDITE: (Laminated Phenolic Plastic) in 
sheets, rods, tubes and fabricated parts. 
SPAULDO: Motor Insulation in sheets, rolls, 












SPAULDING FABRICATING 
FACILITIES 
Spaulding’s fabricating facilities for these 
products are unsurpassed the world over. 
You can save time and money by letting us 
do your fabrication. We'll be glad to quote 
on specific jobs without obligation to you. 


coils, slot cells and other fabricated parts. 
SPAULDING FIBRE BOARD: In sheets and 
fabricated parts. 

SPAULDING T BOARD: A superior Trans- 
former Board, in sheets and fabricated parts. 
MATERIALS HANDLING EQUIPMENT: 


Factory trucks, Boxes, Barrels, Trays, etc. 





SPAULDING BRANCH SALES OFFICES 


BOSTON 16, MASS. 
585 Boylston St. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 
4770 Lincoln Ave. 


CHICAGO 38, ILL. 


5604 West 63rd St. 


CLEVELAND 14, OHIO 
2108 Payne Ave. 
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CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 


FORT WAYNE 6, IND. 


2301 Fairfield Ave. 


LANSING 10, MICH. 


2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhaven 21, L.!., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N. Y. 


384 East 149th St. 


NEWARK 2, N. J. 


965 Broad St. 


PHILADELPHIA, PA. 


702 Federal St. 
Camden 3, N. J. 


ST. LOUIS 5, MO. 


34 North Brentwood Blvd. 


TONAWANDA, N. Y. 


310 Wheeler St. 


LOS ANGELES 5, CALIF. 
C. D. LaMoree 
1325 San Julian St. 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 


A. A. Andersen & Co. 
28 Jackson Ave. 
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able in Series S-6144, S-7234, and 


S-2619. They are packaged on ship- 
ping mandrels and hold their shape 

| well. Chemically inert, they will not 

| swell, shrink, harden or soften, and 

| are unaffected by acids, oils, bases or 

| solvents. Usable temperatures range 

| from —110 to 300 F. While the 


principle function of the rings is to 

| extend the life of rubber O-rings, 

| manufacturer claims that under cer- 

D I D T rt & | tain conditions spiral back-up rings 
can seal effectively without O-rings if 

the packing completely fills the groove 


| in one continuous spiral of several 
layers. Available in 153 sizes ranging 
aan | from 0.125 to 15.50 in. ID, ring 


packings are interchangeable with 
AN6246 (6144), AN6244 (7234), and 
AN6291 (2619) back-up rings. W. S. 
gS E T i T q Shamban & Co., 11617 W. Jefferson 


Blvd., Culver City, Calif. 
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DEPOSITED CARBON 
RESISTOR 

Now available are 42-watt deposited- 
carbon resistors in values from 100 
ohms to % megohm. Standard _tol- 
erances are 1 per cent, 2 per cent, 
and 5 per cent. Feature of resistor, 
designated Style 155 Hi-Stab, is the 
one-piece molded case. The thermo- 


The word “screw” is supposed to come from the Latin 

“scrofa” which has been defined as “a digger,”’ from the 

habit of swine, who are fond of rooting up the earth with . . 

their noses. However, at least one man disagrees with the setting molded insulation provides 
: . ; good protection against humidity and 

explanation. He figures that the etymologists have picked against mechanical damage to the car- 

the wrong end of the pig. To him, the curly tail looks bon film. Added insulating sleeving 


more like a screw than the nose does. Heads or tails, tra- is not required on these units. Size is 
1%> in. long with a “46 in. diam; leads 
are axial No. 20 tinned copper wire. 
Today, Allmetal—maker of stainless steel screws, bolts, Resistors meet requirements of MiL- 


nuts, and many other stainless fasteners—owes its good | R-10509A. Erie Resistor Corp., 644 
a : . : West 12th St., Erie, Pa. 

name to a tradition of high quality and fast service. If eee he ces iad de 

you need anything from our line, just give us the word. . 


dition has made the word part of the language. 


Our 96-page catalog contains engineering data and | LINEAR PROPORTIONAL 

weights as well as sizes and dimensions of stock items. | SOLENOID 

If you want a copy, send us a note on your letterhead. Model L-P solenoid transfers electrical 
Ask for catalog 53 B. energy to a proportional linear me- 
chanical movement. A variable source 
of energy will actuate the solenoid 
mechanism, causing the plunger to 
travel an exactly proportionate dis- 
S SCREW PRODUCTS COMPANY, INC. | tance. Electrical energy produced by 
& 821 STEWART AVE., GARDEN CITY, L.1., N. Y. a variety of controlling variables (tem- 
perature, pressure, etc.) may be am- 
plified to operate the’solenoid. Appli- 
cations include use in jet aircraft fuel 
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KNOWLEDGE 


SERVICE 


ie oe 
ELECTRIC MOTORS 


sh ipeciat power you should 
ules reputations, | 


sment know what we mean. They k know the value « 
ertly designed for its job . .. a motor that looks @ 
‘an integral part of the machine it drives. These me: 
, the importance of service. They respect the efficie 
ay Peerless. Engineers handle difficult Rola 
* supply. . 
s Mei carry a special prem 
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For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


PERITE 


UT a abide” the hd 


pELAYRELAYS 


Provide delays ranging from 2 to 120 seconds. 
@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

@ Circuits: SPST only—normally 
open or normally closed. 







































Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 
AM PERITE +70°C. Heaters consume approxi- 

138-8 mately 2 W. and may be operated 

3 Os continuously. The units are most 
compact, rugged, explosion-proof, 
long-lived, and—very inexpensive! MINIATURE 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 





e Amperite Regulators are designed to keep 
the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 


e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 


e Hermetically sealed, light, compact, and 
most inexpensive. 


tas. 
Mea US | 


VOLTAGE OF 24V ' WITH AMPERITE 


BATTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX 4 ONLY 


30% | 2% 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in alti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a radio tube. 


~—<~  ,_ i Write for 4-page Technical Bulletin No. AB-51 





. CO., Inc. 561 Broadway, New York 12,N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 





196 





Maximum Wattage Dissipation: T6'’2L—SW. T9—10W. 


ELECTRICAL 


control systems. There, the energy 
generated by thermocouples is ampli 
fied to operate the solenoid plunger. 
Electrical and mechanical modifica 
tions can be made to fit specific needs. 
Standard characteristics are: Coil re 
sistance, 2900 ohms +5 per cent with 
75 gm compression load on plunger; 
plunger travel 0-10 ma range, 0.0015 
in. min; plunger travel 10-30 ma 


range, 0.12 in. + 0.001 in. Linearity 
of plunger travel within +1 ma in 
10-30 ma range. Maximum hysteresis 
is equivalent to 2 ma. Dimensions: 


approximately 2 in. long x 1% in. 
diam. Connecticut Telephone & Ele« 
tric Corp., Meriden, Conn. 

e No. 21, ry F 


LAMINATES FOR 

PRINTED CIRCUITS 

Epoglas is a laminate of epoxy resin 
and glass-cloth. It is said to exhibit 
good mechanical and electrical prop- 
erties. Sheets of the laminate are 
available in two forms, and a wide 
range of thicknesses. It is available 
copper-clad on one or both. sides, 
ready for etching; or unclad, for use 
in terminal boards or as a base fo 
plated and printed circuits. Sheets 
re 24 in. x 36 in.; thicknesses range 
from 0.003 in. through 0.500 in. The 
names of fabricators are available on 





request. The epoxy resin has a high 
bond-strength to copper when lami- 
nated under heat and pressure. Since 
it requires no adhesive, the electrical 
and mechanical properties of both are 
retained unimpaired in the completed 
circuit. Epoglas is suited for dip- 
soldering and will not delaminate. It 
is also readily workable by all con- 
ventional fabricating processes. Im- 
portant specifications are: water ab- 
sorption 0.016 per cent; dielectric 
constant, surface resistivity and arc 
resistance, high; and service tempera- 
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Now...a new high temperature magnet wire... 


ROEBLING ROETEMP 
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ROETEMP MAGNET WIRE brings you a__ with a specially processed tape applied in a 
brand new and superior type of insulation for single wrap with a liberal overlap. It is excep- 
applications that involve high operating tem- tionally pliable and bends without cracking or 
peratures. Its heat-resistant properties and dielec- _ separating from the conductor. It won't unravel; 
tric strength, its extra toughness and working _ is ideal for higher speed winding; comes in a 
ease make this new Roebling ROETEMP your __ range of sizes from #1 to #12 AWG, round, 
top choice for Class B, dry-type transformer = square and rectangular. 


windings, and for other electro-magnetic devices Write for full data on Roebling ROETEMP 
designed for operation with hot spot tempera- Magnet Wire...and Roebling silicone bonded 
tures of 130°C (266°F). ROEGLAS wires for special temperature prob- 


Roebling ROETEMP Magnet Wire is insulated —_ lems. John A.Roebling’s Sons Corp., Trenton 2, N. J. 


A subsidiary of The Colorado Fuel and Iron Corporation 
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ture 175 C. The greater part of the 
laminate is going to DO-rated work; 
because of the critical supply of the 
epoxy resins, deliveries will be ex- 
pedited by priority certificates. Plasti- 
light, Inc., 481 Canal St., Stamford, 
Conn. 

Circle No. 22, Reader Inquiry Facility, page 259 
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TERMINAL BLOCKS 


By means of flexible molded terminal 
boards, designated LOK-A-Blok, ter- 
minal blocks in various lengths and | 
| combinations up to 25 poles can be | 
| constructed. LOK-A-Blok consists of 
three parts which can be assembled 
| without tools; these consist of a red 
| component which houses the solderless 
connectors; the solderless connectors; 
and a yellow part which holds the as- 
sembly together and acts as an identi- 
fication strip as well. A hand tool can 
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PRECISION BULBS FOR EVERY MINIATURE LAMP REQUIREMENT— 
INDICATOR—RADIO AND TV DIAL—AUTO—MOTOR COACH—AIRCRAFT | 
, | OPTICAL— SURGICAL . 



























be supplied which reams the neces- | 
sary holes for mounting. The top of 
the terminal board has a special mat | 
| finish on which identifying numbers 
| can be marked in pencil, ink or any, | 
other means. The lugs or connectors | 
are produced from pure electrolytic | 
| copper. On live metal parts, LOK-A- 


cy F Blok has an over-surface clearance of 
| %4 in.; and through air, of 4% in. Ilsco 

vi 4 ion Copper Tube and Products, Inc., 5745 
‘ . ee a | Mariemont Ave., Cincinnati 27, Ohio. 
, Circle No. 23, Reader tiry Facility page 259 


“- WITHOUT CONTACT ~ PXDLUT@CW aS jer pump MoTor | 
or “LOADING” WASTE | Fractional-horsepower jet-pump mo- | 


| tor, designed for all standard applica- 
| tions, is an addition to the company’s 
.also Axial or Radial Displacement to .0001 Form G Line. New motor is as much 








Accurately measure and record dynamic or static displacement, 
plus viewing the amplitude of dynamic movement of any 
metal body...at any speed. Sensing unit is calibrated for 
direct reading. Measurements are independent of acceleration 
or frequency of displacement. 


ALSO MEASURES: | 


Radial expansion due to high Shaft whip 

speeds Eccentricity of commatators, a 
Travel, bounce of relay contacts slip rings ia 
Bearing slap in motors Ke A 


Write for literature on your problem! 





PIONEERS IN ELECTRO PRODUCTS LABORATORIES 


S 4501-Md. N. R d Ave., Chicago 40, Ill. 
fear Aplect lo —* 


i A 3 t. 
INSTRUMENTS Atlas Radio Corp., Ltd., Toronto, On 
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no- | Relays... small or large... simple or complex to meet every requirement are available 
Ca- i 
. from Comar. For example Comar Type “TM” relay with dimensions 1%” x 1%" x 11)" plays an 
ich | 


important function in the efficient operation of the famous Panalarm “50” Annunciator. 
' 
In hundreds upon hundreds of other applications, industrial and military, Comar relays are providing 
; 
; 
the same top efficiency. If there is a relay in your product, it will pay you to 


contact Comar. No obligation. Write today! 


Te 


ELECTRIC COMPANY 





@ RELAYS @ SOLENOIDS @ COILS @ TRANSFORMERS @ SWITCH @ HERMETIC SEALING 


© comar ELecTRIC CO, 
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— @ behind this symbol is an on-hand 


inventory of more than 9,000 items 
and sizes of stainless steel fastenings. 
Ready for immediate shipment, this 
stock is the largest and most com- 
plete in the industry. In addition, 
a production capacity for large or 
small quantities of special orders is 
at your service! A good reason — 
when you think of stainless steel 
fastenings—to think FIRST of 
Anti-Corrosive! Send for Catalog 


53G today! 


ANTI-CORROSIVE METAL PRODUCTS CO., INC. 


Castleton-on-Hudson, New York 


as a third lighter, it is said than preyj 
ous models. It is available in 4, 14, \%. 
34, and 1 hp ratings, can be mounted 
either horizontally or vertically, and 
conforms to standard NEMA mount- 
ing and shaft dimensions. A  ventila- 
tion system designed specifically for 
this type of motor draws air in through 
a louvered pulley-end casting and 
pushes it through the motor to give 
increased cooling. Slot insulation. 
wedges, and between-phase insulation 
are of Mylar polyester film. The wind- 
ings are of Formex wire, which is re- 
sistant to effects of aging, moisture. 
oils, mild acids and alkalies, and heat- 
cold shock, the engineers said. 

Leads of color-coded braidedless 
neoprene, automotive type grease fit- 
tings, locked bearings, and automatic 
thermal protection are among the fea 
tures of the new motor. Use of a 
capacitor helps start heavy loads and 
reduces inrush current to eliminate 
light flicker on the starting cycle. The 
switch assembly is designed as part 
of the stator shell with all connections 
independent of the end shields. A drip 
cover is available as an accessory. 
Overall length, including shaft, ranges 
from 10.3 to 12.64 in. diam exclusive 
of capacitor housing, ranges from 5.66 
to 6.52 in.; weight varies from 13 to 
25 lb. General Electric Co., 1 River 
Rd., Schenectady 5, N.Y. 

No. 24, Ré r 


TIME DELAY SWITCH 

The Agaswitch has been developed 
for applications where a mechanically 
or manually initiated time delay is 
needed. The switch is operated by 
a lever rather than by a_ solenoid. 
Pressure against the lever trips the 
switch and a time delay period from 
0.1 sec to 5 min or more starts upon 





release of pressure on the lever. The 
time delay is obtained by restricting 
air flow through an adjustable orifice 
in the timing head. The timing cham- 
ber is enclosed and dustvroof, with 
air used for timing re-circulated inside. 
The switch is available in both single- 
pole double-break, and double-pole 


ELECTRICAL MANUFACTURING 
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All these changes made 


without one line of retracing 
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e substitute new title block 
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transfer design to cloth 


¢ delete shop notes 
it. and lot numbers 













atic 
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fa 
and 
late 
The , . . ; 
seit The American Car and Foundry Company, 
ons atts Milton, Pa., plant, has to modify hundreds of 
lrip drawings like the one shown here to meet Army 
ory. Transportation Corps requirements. Retracing 
on would be much too slow ...much too expensive. 
sive | but how else can the job be done? Kodagraph 
66 | Autopositive Materials are the welcome answer! 
3 to 
iver 
ped 
‘ally 
y is 
by 
oid. 
the 
rom 
pos First—a positive photographic intermediate is Next. ..the Autopositive cutout of the design _Result:a sparkling,extra-durable reproduction 






made without a negative step by reproducing 

the original paper drawing on Kodagraph 

Autopositive Paper. A fast room-light opera- 

tion consisting of exposure in a standard print- 

making machine ...and processing in standard 

} photographic solutions. The A.C.F. title block 
and shop notes are “scissored out” of this print 

: ... only the essential design remains. 

j 

' 


The 

ting | Write today for a free copy 
‘fice f°l"Modern Drawing and 
iam- | Document Reproduction.” 
with ft gives complete details 
side. } the revolutionary line 
rgle- of Kodagraph Materials, 
pole hich you, or your local 


lueprinter, can process 
Conveniently, economically. 





ING 


area is positioned under a Kodagraph Auto- 
positive Film print, which is a re-usable master 
containing only the Army Transportation 
Corps title block. Then this composite is re- 
produced on a sheet of Kodagraph Auto- 
positive Cloth—the same simple operation as 
was used previously for processing Kodagraph 
Autopositive Paper and Film. 


» | Kedagraph Watertals 


“THE BIG NEW PLUS” in engineering drawing reproduction 
—- vam MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY, 


facts on Kodagraph Materials. 

Name 

Company a 
Street __ eee 


a ___Zone 


City 


Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of your illustrated booklet giving the 


_ Position 


State 






























comparable to an ink-on-cloth tracing. And 
the job done — not on the drafting board—but 
almost entirely in the print-making machine. 

Additional time and dollars are saved by 
using Kodagraph Autopositive Materials to 
produce print-making masters from specifica- 
tion sheets and blueprints, and protect against 
the loss of valuable originals. 
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How a 
HONEYWELL Mercury Switch 
contributes to your 
barber shop shave 


La ther that oozes into your barber’s hand from his 
counter dispenser, does so because of the action of a HONEYWELL 
MERCURY SWITCH. 

Depressing the plunger on the top of this dispenser, made by 
Campbell Products Company, tilts a mercury switch. This starts 
the motor and a plastic worm screw forces the lather from the 
device. 

Honeywell Mercury Switches meet the special demands of this 
equipment because the glass-enclosed contacts are unaffected by 
the moist environment in which the switch must operate. The 
tiny switch fits easily into the streamlined design. 

There is a Honeywell Mercury Switch to meet the requirements 
of every type of application where tilt motion can be supplied and 
where conditions indicate a mercury switch as the proper switch 
unit. MICRO field engineers, experienced in every type of switch 
problem, are available to help you select the proper switch to 
meet your needs. Write or call the nearest MICRO branch office; 


MAKERS OF PRECISION SWITCHES 


FREEPORT, ILLINOIS 


‘ C RO A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


single-break types, for resistance loads 
of approximately 15 amp at 115 volts, 
60 cycles. Dimensions are 2% in. 5 
and 3 in. high. AGA Div., Elastic Stop 
Nut Corp. of America, 1027 Newark 
Ave., Elizabeth 3, N. J. 


rcle No. 25, Reader Inquiry Facility, page 259 


ULTRA-SENSITIVE 
RELAY 


Sensitive electronic relay features re- 
lay action initiated by external con- 
tact as high as 4% megohm with cur- 
rent as low as 1/10,000 amp. High 
contact pressure on silver contacts 
allows conservative rating of 4 amp, 
with a choice of either opening or 
closing a circuit, or to simultaneously 
open one and to close another. Con- 
necting terminals provide a choice of 
conventional relay action, or allow a 


momentary contact to energize relay 
and cause it to remain energized until 
manually released by “Reset” switch. 
Cold cathode tube eliminates power 
consumption during off cycle. Relay 
can be used in liquid level controls, 
safety alarms and other equipment. 
Relay can be mounted on a standard 
4-in. electrical connector box. Power 
input: 115 volts, 25-60 cycles, single 
phase. Servo-Tek Products Co., Inc., 
1086 Goffle Rd., Hawthorne, N. J. 


rcle No. 26, Reader Inquiry Facility, page 259 


TIME SWITCH 

Features of new 3000 Series Memory 
Master time switch supplants older 
300 Series. Features include a torsion 
clutch dial drive allowing free move- 
ment of dial and permitting manual 
check of “on-off” switching operations. 
Also, the dial indicates day and night. 
In addition special dial trippers are 
provided which need only be loosened 
slightly for resetting. Additional trip- 
pers can be added quickly without 
removing the dial to provide for 16 
operations for a 24-hr period. Unit is 
UL-approved for 30 amp at 120 or 
240 volts. It has a terminal block with 
oversized screws, and oversized silver © 
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General Offices: 363 West Erie Streéhy Chicago 10, 


% solid reputation. 


STERLING BOLT COMPANY 
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Manufactufing Plants: Chicago S Milwaukee a St. Lovis 













A new tool for angular measurement 


‘Doelcam_ 


POSITION 
INDICATOR 


i 
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N INDUSTRIAL AND MILITARY 

applications, this small electrome- 

chanical signal generator transforms 
angular displacement into an electrical 
signal. It provides a linear output and 
a resolution to less than 0.01°. Tested 
and perfected as a standard military 
component for use in gyro instruments 
and computers, the DOELCAM Microsyn 
Position Indicator is now finding wide 
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Microsyn 


ee, 
38 ‘ “ 


No electrical contacts 
True linearity 
Extreme resolution 
No reaction torque 
High sensitivity 


Write for 
Bulletin M8 


application in the industrial fields of 
process control, data transmission, meas- 
urement of mechanical variables and 
analog computation. 


“‘Doelcami> CORPORATION 


SOLDIERS FIELD ROAD, BOSTON 35, MASS 


West Coast Office: 304 Tejon PI., Palos Verdes, Calif 
Instruments for Measurement and Control 


Gyroscopic Instrumentation - 
Synchros - Microsyns - 


Servomechanisms 
Servo Motors 


Computation 


ef 
PeUAGUL) 





The timer mechanism is 
mounted on twin steel plates to give 
longer life, with a small window in 
the plate for instant check of motor 
operation. The complete movement 
can be quickly removed from the case 
by loosening one screw. Switch is 
housed in an 18-gage drawn steel case. 


contacts. 


Paragon Electric Co., Two Rivers, 
Wis. 
rcle No. 27, Reader Inquiry Facility, page « 


POWER SUPPLY 

Recently made available is stocked 
Model 351 designed to furnish d-c 
power to equipment where close per- 
formance tolerances, rapid recovery 
time and freedom from transient re- 
sponses are required. Rated for 100 
per cent duty cycle, regulation is held 
to +0.1 per cent for line variations 
from 150-125 volts, and load variations 
from zero to maximum output current 





ratings. Other specifications are: rip 
ple and noise level, less than 1 mv; 
internal impedance less than 0.4 ohm; 
recovery time for instantaneous appli- 
cation of full load from a no-load con- 
dition, less than 8 millisec. Stability is 
said to be within 0.5 per cent per day. 
Circuit features include: temperature- 
compensated balanced bridge ampli- 
fiers with 1 per cent resistors, pentode 
series control tubes, multi-turn output 


ELECTRICAL MANUFACTURING 
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Hipersil Cores 
now rustproof 





A new process now coats a microscopic film of rust- 
proof iron phosphate on all Westinghouse Hipersil 
Cores. This coating will not chip, scratch or flake, 
nor will it affect core performance. 


Rustproofing eliminates all possibility of deteriora- 
tion. This means you can safely carry samples or a 
stock of cores in advance of immediate production 
needs .. . keep your assembly lines flowing smoothly. 

This thin coat prevents any loss of the inherently 
high flux carrying capacity . . . another reason why 
Hipersil Cores make it unnecessary to design excess 


you can 6€ SURE...1¢ irs 


Westinghouse 
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Butt joint section of 5-mil Hipersil Core, magnified 
10 times. Distinct separation between the laminations 
channels the flux, increases core efficiency. 


core material, and, therefore excess size and weight, 
into your transformer assemblies. 


Advancements like this continue to make the 
Westinghouse Hipersil Core the best on the market 
today. Because they are 100% active in carrying 
flux, they solve size, weight and loss problems 
for you. The simple, two-piece assembly helps 
cut your transformer fabricating costs. Get a more 
complete story by writing today for Booklet B-5402. 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70694 
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CAST 








without costly 
procedures 


@ Impressive short-cuts in a de- 
velopment or actual production are 
being achieved through the use of a 
fast-setting casting resin for... 


@ Model or prototype work 
® Short-run production 

@ Large-part production 

® Masking fixtures 

@ Electroplating shields 

® Foundry patterns 

® Novelty castings 


@ Special electrical or 
corrosion-resistant parts 


This material is Durez 7421A,a 
liquid phenolic casting resin that hard- 
ens to full strength without pressure 
and with only a mild bake. It can be 
cast in plastics, rubber, resin, wood, or 
ceramics. 


Parts cast by this economical meth- 
od have good to excellent mechanical, 
electrical, and chemical properties. The 
resin molds readily to intricate shapes, 
can be machined and surface-finished 
easily, and can be colored before or 
after casting. For fast hardening with 
minimum shrinkage, we recommend 
our special accelerator. 





HAPES , 


PHENOLIC 


RESINS 












Write for illustrated technical discus- 
sion with full instructions for use of 


DUREZ 


7421A 


CASTING 
RESIN 


and Durez 7422 Accelerator 


Address Durez Plastics & Chemicals, 
Inc., 410 Walck Road, North Tona- 
wanda, N. Y. or Rezolin Inc., 5736 
West 96th St., Los Angeles 45, Calif. 





ff MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PHENOLIC RESINS THAT FIT THE JOB 








_ 
‘ PROTECTIVE COATING RESINS 
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voltage contro] potentiometer for pre- 
cision adjustment and low circuit 
noise; elimination of the filter choke 
for rapid response time; low imped- 
ance unregulated d-c source; and a 
circuit connecton claimed to reduce 
output milliameter impedance on me- 
tered models to a negligible value, 
Model 351 has an operating range of 
150-350 volts d-c with a load of 0- 
150 ma max. It has a standard 19 in. 
rack panel, 8%4 in. high, with a maxi- 
mum depth beyond the panel of 9% 
in. Power Designs, Inc., 119-22 At- 
lantic Ave., Richmond Hill 19, New 
York. 

Circle No. 28, Reader Inquiry Facility, page 259 


RESIN IMPREGNATED 
COIL FORMS 


Resin impregnated coil forms can be 
used in many electronic applications 
instead of ceramics and plastics. They 
are now available in all colors for col- 
or-coding of circuits and components. 
Known as Type AC, coil forms are 
said to combine the mechanical and 
dielectric advantages of phenolics 
with the high dielectric strength, mois- 
ture resistant and non-corrosive prop- 
erties of cellulose acetate. They are 


shatterproof and impervious to electro- 
lytic corrosion. Also their volume re- 
sistivity, power factor and thermal 
characteristics make them useful at 
high frequencies and for other appli- 
cations involving rigorous operating 
conditions. Coil forms are available in 
any specification, threaded inside or 
out, slotted, punched or embossed. 
Resinite Corp., Div., Precision Paper 
Tube Co., 2035B W. Charleston St., 
Chicago 47, Ill. 


Circle No. 29, Reader Inquiry Facility, page 259 








MINIATURE CIRCUIT 
BREAKER 


Designed to provide improved circuit 
protection for small motors used in 
appliances, blower fans and _ other 
units, Mini-Breaker, a miniature per- 
manent circuit protector that fits like a 
fuse in a standard Edison base fuse- 
holder, is now available in 10 amp 
rating. Formerly available only in 15, 
20, and 30 amp ratings, the UL-ap- 
proved breaker can be used to restore 
service by pressing in and releasing 
its shock-proof reset button. While 
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G-E Photoelectric Relays Sort, 
Count, Signal — Automatically 


Counter 


Relay 


Mt ctl too 


Phototube 


Counter 


Relay 
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( Phototube 


Photo- 
tube 
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Light 
Source 





CR7505-K 100 

Simple, Inexpensive, Dependable 

Ideal for applications not requiring 
extreme accuracy or extra high speeds, 
the K100 can relieve costly personnel 
for more productive jobs. A good ex- 
ample is the application at left, where 
this relay is being used to operate a 
counter on a conveyor line. The K100 
is furnished in a sturdy NEMA Type I 
enclosure. Bulletin GEA-3533D. 


CR7505-K201 
High-quality, General-purpose 
Relay 

The K201 photoelectric relay, shown 
at left counting small cans on a high- 
speed conveyor line, offers sufficient 
sensitivity and operating speed for 
most applications. 

The K201 is available in either 
weather-resistant and dust-tight 
(NEMA III and V) or explosion-proof 
(NEMA VII) or water-tight (NEMA 
V). Bulletin GEA-5920. 


CR7505-N210 

High Speed, High Sensitivity 

The N210 relay is an extremely 
sensitive device designed for opera- 
tion at very high speeds. 

In the example shown here, it is 
used on a conveyor to separate cans 
according to markings. It can also be 
used to sort unlabeled cans from cor- 
rectly labeled ones. Available in same 
enclosure types as K201. Bulletin 
GEA-5921. 














SPECIFICATIONS 


Maximum operating speed: 
K100: 150 per minute 


K201: 450 per minute 
N210: 600 per minute 


Maximum operating distance: 
K100: 30 feet 


K201: 70 feet 
N210: 210 feet 










Sensitivity*: 
(Minimum light intensity at pho- 
totube for successful operation) 
K100: 40 fe. 

K201: 3 fe. 

N210: 1 fe. 


* Depending on combination se- 
lected. 








High contact rating 


Can start f-hp motors directly, 
and operates all a-c motor starters 
through NEMA Size 4, without 
additional relay. Meets all NEMA 
standards. 


Handles timing 
over three ranges. 
.06-1.2, .6-12, 6-120 
seconds. Highly ac- 
curate, versatile. 


Bulletin GEA-5255. 





A versatile new 


relay which oper- 
ates wherever there 
is sufficient change 
in circuit resistance. 


Bulletin GEA-5893. | 
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FOR MORE INFORMATION, contact your nearest G-E Apparatus Sales Office or authorized 
G-E distributor, or write General Electric Company, Section C 785-8, Schenectady 5, New York 


for the following bulletins: 


(1 GEA-3533D, Photoelectric Relay K100 
(1) GEA-5920, Photoelectric Relay K201 
(1) GEA-5921, Photoelectric Relay N210 


NAME 


Is Secc te cctesetceere eta ke 


>) 


1 GEA-5255B, Electronic Timer 
(1 GEA-5893, Electronic Relay 
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Above — Oil-less 
Model 1550 — 8 
to 10 C.F.M. 
Right — Oil-less 
Model 3040, end 
plate removed. 
From 17 to 24 
C.F.M. 


Three things about these pumps 
are outstanding: 


FIRST — They run entirely without oil 
in the pumping chamber. Four carbon 
vanes in rotor lubricate themselves — 
through thousands of hours of opera- 
tion. Ball bearings are greased and 
sealed for life. You can forget oiling 
problems! 


SECOND — They completely elimi- 
nate oil-mist in the air delivered. 
Used for both vacuum and pressure 
they can‘t contaminate your product 
or material with oil droplets. 


THIRD — They’re built with tradition- 
al Gast precision — for years of high 
performance and dependability. 


IF THESE QUALITIES offer solutions 
to your original equipment problems, 
write Gast. Oil-less models from 10 


to 20 inches vacuum — 3 to 10 Ibs. 
pressure — 3.5 to 24 C.F.M. 


Write for new Data Sheet 
on Oil-less Pumps, show- 


see our 
CATALOG 


ing 3 types and rating 
tables. 
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Original Equipment Manufacturers 


for Over 25 Years 


ROMY 


AIR MOTORS » COMPRESSORS - VACUUM PUMPS 
(TO THREE HP.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP, 100 Hinkley St., Benton Horber, Mick. 
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similar in size to a fuse, unit is a pre 
cision-built, thermally actuated circuit 
protective device. It safely interrupts 
excessive overloads and short circuits, 
tripping instantly on “shorts.” It also 
features a built-in time lag to handle 
temporary starting overloads and line 
surges. Trip-free, the circuit breakei 
will not maintain a circuit that has 
not been cleared of the condition caus- 
ing the overload. Any attempt to reset 
against an overload or “short” only 
increases the speed of tripping. Me- 
chanical Products, Inc., 1824 River St., 
Jackson, Mich. 

No. 30, 


POTENTIOMETER 

Standard linearity of 0.02 per cent is 
a feature of new potentiometer. Re- 
sistance range is from 1000 to 150,- 
000 ohms, with a resistance tolerance 
of +1 per cent. In the middle resis- 
tance range and above, potentiometers 
with a linearity of better than +0.02 
per cent can be furnished. The unit 
has ten turns of travel plus 90 deg 





mechanical and electrical over-travel 
at each end. The resistance element 
continues through the overtravel and 
can be tapped in that interval. Each 
unit is supplied with a continuous 
linearity curve calibrated against a 
standard accurate to 0.001 per cent. 
Construction includes stainless steel 
ball bearings and shaft, and an an- 


odized aluminum case. Unit is rust- | 
proof, contains no fungus nutrient, | 


and may be operated over a wide tem- 


JAN-C-76 HOOK-UP WIRE 


Types WL-SRIR-SRHV-SRRF in all sizes. All 
standard colors. 


MIL-W-16878 
Types A B C D E and F for operations up to 
+200°C available in all standard colors in. 
cluding Spiralon striping. 

EXTRUDED TEFLON HOOK-UP WIRE 


(Tetrafluoroethylene) Non-inflammable; resist- 
ant to chemicals (has no known solvent) tem- 
perature range +210°C to —90°C and below. 
Available in thin wall and specified hook-up 
wire sizes, with shield or jacket, as coaxial 
cable. 


SURCO HOOK-UP WIRE — “‘A-10” 


High grade vinyl insulation. Excellent resist- 
ance to deformation, high and low tempera- 
tures and aging. High electrical properties. 
Types available approved for continuous oper- 
ction to +105°C. 

AIRCRAFT WIRE 
Made to Military Spec. MIL-W-5086 and MiL- 


W-5274A. Nylon jacketed. Excellent resistance 
to abrasion, fungus, moisture and oils. 


SURFLENE INSULATED HOOK-UP WIRE 


(Extruded Monochlorotrifluoroethylene) Operat- 
ing temperature from +130°C to —60°C. 
High insulation resistance and dielectric 
strength. Excellent resistance to heat abrasion 
and most chemicals. Available in multi-conduc- 
tor cables. 


MINIATURE WIRE AND CABLE 
Made in conductor sizes down to No. 32 AWG 


in stranded and solid. Available in Spiralon 
colors. 


MULTI-CONDUCTOR CABLE 


Available in multiple conductor sizes from No. 
32 AWG and larger. Jacketing furnished in 
Surco, Surflene, Nylon, or to specifications. 
Available in unlimited spiral striped color 
code combinations and conductors. 


COAXIAL CABLES 
Many types approved and conforming to Jan- 


C-17A. Special designs including Extruded 
Teflon insulation. Please consult us. 


SURCO TUBING 


A high grade vinyl tubing available in special 
formulations (+105°C to —65°C). Standard 
compounds in stock in regular sizes. Also fur- 
nished in Polyethylene, Nylon, Extruded Teflon 
and Surflene. 
SPIRALON 

Color coding available on all vinyl and poly- 
ethylene insulated wire, with or without Nylon 
or Surflene jackets. One, two, or three spiral 
color stripes in standard Nema colors. 


Write today for technical assistance and samples 


Surmprenas MFG. CO 
199: Washington St eae Mt eet , rv 
E ry en Pn ; 
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TAYLOR Bone Grade Vulcanized Fibre 

is an extremely tough and dense grade of vulcanized fibre. 
It is excellent for applications where difficult machining 
operations are required . . . resistant to organic solvents, oils 
and gasoline . . . has excellent electrical characteristics. 


Want to 


make something of it? 


Make it into gears, cams, fairleads, bushings and grommets, 
slot wedges, threaded and tapped pieces, rail joint insulation and 
other applications where mechanical strength, good finish 

and intricate machining are required. Color: gray. 


Make it from sheets or rolls with these specifications: 


SPECIFICATIONS 
Thickness range . . . 1/32” to 1/2” 
Finish . . . Pressed and calendered 
Punching . . Up to 3/16” thickness 
Sheet size . . . Approx. 56” x 90” 
through .090”. 
PROPERTIES 
Mechanical 
















Roll width . 56” for thicknesses of 
1/32” through .060”. 
Coils down to7/32" for 
thicknesses of 1/32” 


Flexural Strength, psi 


(Lengthwise) 14000 min. 
(Crosswise) 12000 min. 


Tensile Strength, psi 


(Lengthwise) 7500 min. 


Izod Impact Strength, Ft.-Lbs./inch 
(Lengthwise) 3.0 
(Crosswise) 2.4 

Electrical 

Dielectric Strength, VPM 











. =. 


! 





(Crosswise) 5500 min. (1/32”) 250 min. 
Compressive Strength, psi Short Time Test (1/8”) 175 min. 
(Flatwise) 30000 min. Arc Resistance, seconds 100 


Make it from turned rods. Diameters from 1/8” through 
1/2” with ground or buffed finish. 


Make it easy for yourself the next time you are looking for an 
extremely dense, abrasion resistant material. Call your Taylor 
Engineer . . . he will be glad to work with you . . . go over your 
requirements . . . and help you select the correct grade of 
Taylor Vulcanized Fibre to fit your needs—Bone, Commercial, 
Super White, Abrasive and Built Up. Ask him about Taylor 
Laminated Plastics, too. He will be glad to give you samples of 
Phenol, Melamine and Silicone Laminates for your inspection. 


Taylor Fibre Co., Norristown, Pennsylvania—La Verne, California 


TAYLOR — 


Laminated Plastics 
Vulcanized Fibre 
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WINDING 
is the HEART 
of the 
motor 


Every Electro Dynamic motor is built with 
EXTRA INSULATION in stator slots and between phases 
EXTRA IMPREGNATIONS and bakings of the 

wound stator 
EXTRA HIGH-FREQUENCY TESTING 
of insulation between turns 


From 1 to 250 Horsepower wn.c.u.1. savas 


WRITE TODAY FOR 
CATALOGUE 
NO. 1066 













One-piece Extra large 
cast iron m ‘‘free-flo’’ air 
frames. channels. | 
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| Liberal size 
grease lubri- 

| cated bearings. 


Permanently 
aligned cast 
iron brackets. 






Also a complete line of Direct Current motors and generators 





ELECTRO @& DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
° BAYONNE, NEW JERSEY ° 
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perature range. It is impervious to 
torque damage in normal applications 
by virtue of a built-in traveling nut- 
type limit stop. Birklan Corp., 200 E, 
Third St., Mount Vernon, N. Y. 


Circle No. 31, Reader Inqu ry Facility, page 259 


MINIATURE RELAY 


Miniature, hermetically sealed, double 
pole, double throw relay, weighing 
only 32 oz, is designed to operate 
through a wide range of temperature. 
It meets the shock requirements of 
MIL-E-5400 and will withstand con- 
tinuous acceleration of 50 g without 
malfunctioning. Certain contact com- 
binations can be furnished with a re- 





quired coil power as low as 20 milli 
watts and any relay in this series, 
PR9100, can be obtained with a coil 
resistance as high as 15,000 ohms. 
Under test relay has an excess of 1% 
million operations carrying a 3-amp 
resistive load at 28 volts d-c. Phaos- 
tron Co., 151 Pasadena Ave., South 
Pasadena, Calif. 

Circle No. 32, Reader |r ry Facility, page 
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STABILIZED CRYSTAL 

New stabilized crystal, the JK G-12, 
is designed to handle applications in 
the 500 to 1500 ke range. The new 
unit provides stable frequency con- 
trol for such applications as timing 
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For the long haul... Autocar relies on RB&W bolts 


Famous truck builder rates them best 
for ease of assembly and accessibility 


It’s been a long time since the Autocar people switched from riveted 
to bolt-and-nut construction. Here's how it happened: 

Two Autocar engineers took off on a coast-to-coast run to shake the 
bugs out of a new test model. Things went well until a riveted spring 
bracket broke. It took an entire day just to chisel through the rivets be- 
cause it was hard to get at the bracket. 

From that day on, it was accessible bolt-and-nut construction exclu- 
sively for all Autocar trucks. And Autocar standardized on RB&W bolts. 
One dividend from using these rugged bolts is that Autocar can specify 
higher-strength material than is practical for riveting. Furthermore, 
tests on structures like bridges show that rivets frequently loosen. This 
doesn’t happen to bolts on Autocar frames. 

Where you want to join structural members firmly together so they'll 
stay together for good, high-strength bolting is often your best bet. 

As the leading manufacturer of all kinds of fasteners, we’re in the un- 
usual position of always being able to recommend and supply the right 
ones for all your needs. Write to RUSSELL, BURDSALL & WARD BOLT AND 
NUT COMPANY, Port Chester, N. Y. 


RB&W 





FASTER FASTENING is achieved in the Autocar plant at 
Ardmore, Pa., by using air tools like the one shown here 
to run up RB&W nuts on RB&W bolts cn an Autocar 
truck frame. In addition to making tight, accessible joints, 


bolting effects substantial assembly savings. 3.1 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


Plants at: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices at: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Sales agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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Direct-current-operated valves were the 
key to improved performance of an 
automatic milking machine, but in field 
tests, the mechanically driven DC power 
supply for actuating the valves required 
excessive maintenance. In humid dairy 
barns, too-frequent cleanings and adjust- 
ments were necessary to obtain depend- 
able operation. 


Rectifier power supplies, using Vickers 
Selenium Rectifiers, solved this DC sup- 
ply problem. Vickers rectifiers require 
no maintenance or adjustment, are com- 
pletely dependable in humid and other 
corrosive atmospheres. With Vickers 
Electric Division engineering assistance, 
this manufacturer not only solved his 
performance problems but was able to 
reduce product costs. 





When your plans for prod- 
uct development or im- 
provement indicate a need 
for dependable DC power, 
consult Vickers‘experienced 
rectifier engineers. There's 
no obligation. 









ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
A UNIT OF 7H SPERRY 


1803 LOCUST STREET e 








CORPORATION 


SAINT LOUIS, MISSOURI 
212 


and counting circuits and other uses. 
Electrodes are deposited directly on 
the large, precision-made quartz 
plate, shock-mounted in an evacuated 
glass envelope. Crystal may be de- 
signed for a minimum temperature 
coefficient from 0 to 50 C or for tem- 
perature-controlled operation at 60 © 
with a JKO7E-115V oven. The G-12 
crystal is 2%4 in. in height above 
chassis; maximum diameter of octal 
base is 1% in. Use of the glass en- 
velope assures freedom from contami- 
nation, and greater shock resistance, 
James Knights Co., Sandwich, 1. 

ircle No. 33, Reader iry F t 


GEARMOTORS 


Line of gearmotors has been extended 
to include a new integral-horsepower 
gearmotor series with ratings from | 
to 15 hp. Motors are offered in a wide 
range of speeds, and in single, double 
and triple gear reductions. The gears, 
meeting AGMA Class I, II and III 





specifications, are available to fit vary- 
ing load 
available 


requirements. Motors are 
with variable 


speeds and with protective frames to 


constant or 


operate under most atmospheric con- 
ditions. Century Electric Co., 1806 
Pine St., St. Louis 3, Mo. 

No. 34, 


LAMP BALLAST 


Cold cathode lamp ballast is said to 
provide constant light output to cold 
cathode lamps regardless of voltage 
variation or lamp aging. Designated 
Type CK-2812-11, ballast is designed 
for use with two 93-in. cold cathode 
lamps with tube pressures of 6mm. 
Ballast automatically compensates for 
voltage variation; a voltage variation as 
great as 10 per cent of normal has 
no appreciable effect on the secondary 
voltage and, consequently, on the light 
output of the lamp. The CK-2812-11 
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ST-ihe 


Lubricating 
Bearing? 


JOHNSON GRAPHITED CAST 
BRONZE BEARINGS 


KR SERRATED TYPE 


@ Provides 40 to 45% graphite 
contact with shaft, increasing slightly with 
wear, This type is a standard stock item in 
ever 200 sizes, available from Johnson 
Distributors. Other sizes made to order. 


PLUG TYPE 
GRAPHITED CAST 
BRONZE BEARINGS 

@ Stick graphite 
is forced into drilled holes. 
Made to order in any size, 
or produced from any of 900 


Standard Stock Size Johnson 
GP Bearings. 


OIL GROOVE TYPE 
GRAPHITED CAST 


BRONZE BEARINGS 
@ Oil grooves 


serve as recesses to hold 
graphite. Made to order in 
any size, or produced from 
any of 900 Standard Stock 
Size Johnson GP Bearings. 


1953 








Oil groove type 


JOHN 
» S 


JOHNSON LEDALOYL 
Self-Lubricating 
BEARINGS. 

@ Produced by 4 
powder metallurgy—molded © 
pre-cast bronze alloy—these — 
bearings are impregnated — 
with ofl, Made to order in 
large’ quantities of a size. A 
large selection of straight, 
flanged and self-aligning 
sizes available from distrib- 
utor stocks. 


quantities. of a size, 


JOH N SON GRAPHITED BRONZE 


BEARINGS and JOHNSON LEDALOYL (Powder 
Metallurgy) BEARINGS meet such requirements. 
They were developed primarily for applications 
where lubrication is difficult or likely to be neglected. 
Where shaft speed is too slow or the temperature 
too low to sustain an oil film, use a Johnson Graphited 
Bearing. If high operating temperatures may burn 
out oils and greases, your answer may be a graphited 
bearing. They are recommended, too, where lubri- 
cants may damage goods or foods in process, where 
dripping oil cannot be tolerated, and in certain under- 
water applications. Johnson Ledaloyl Self-Lubricat- 
ing Bearings are impregnated with oil, which is 
metered to the shaft in operation, reabsorbed when 
at rest. They are especially desirable for sealed-in 
applications. Johnson Engineers will gladly help 
you select the correct sleeve bearing for the job. 
Write for full information. 


JOHNSON BRONZE COMPANY 
570 South Mill Street + New Castle, Pennsylvania 





OTHER 

JOHNSON 

BEARING TYPES... 
General Purpose (GP) * Electric 


Motor (EM) * Universal Bronze 
Bars * Babbitt Metal 












SKYSWEEPER | 


Our largest, most effec- 
tive protection against 
low flying, high speed 
enemy aircraft — the 
largest (75 mm) cali- 
ber automatic gun in i 
our army’s arsenal. (9 





















































=—and a CARBON BRUSH can operate 
or wreck a great Skysweeper.... 


A tiny brush in the huge program of national defense—but 
how powerful for safety or ruin! Contacts and brushes 
developed, like this one, by the Superior technical staff 
hint at our readiness to ferret out your exact requirements 
—to work long and closely with you as your needs demand. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE, CLEVELAND 5, OHIO 








ballast automatically adjusts for lamp 
age by a compensating wattage in- 
crease allowing the lamp to be operat- 
ed at maximum light output for a 
longer period of time. The ballast js 
approximately the same size as con- 
ventional units: 258 in. high, 3% in, 
wide and 11'%¢ in. long; weight, ap- 
proximately 10 lb. Acme Electric 
Corp., 35 Water St., Cuba, N. Y. 

Circle No. 35, Reader Inquiry 


Facility, page 259, 


REVERSIBLE D-C MOTOR 


Now being used on an actuator air- 
craft, but having other uses, Model 
1200 continuous-duty reversible d-c 
motor series also has other applica- 
tions. Ambient temperature of Model 





1200 ranges from —55 to 105 C. Size 
is 1.25 in. diam, 2.18 in. long; weight, 
5.3 oz., without brake. Ratings vary 
from 18 to 30 volts with or without 
brake. Motordyne, Inc., 2661 S. 
Myrtle Ave., Monrovia, Calif. 

Circle No. 36, Reader Inquiry 


Facility, page 259 


FORM ROLLERS 


Six new models of a hand-operated 
roller, designated Di-Acro Rollers, 
have a material capacity ranging from 
16 to 24 gage sheet steel, forming 
width range of 12 to 42 in., and radius 
capacity from two to infinity. Rollers 
incorporate a cam-idler feature into 





their design which makes it possible 
to form circles of any diameter in two 
passes through the rolls. Circles of 
the same diameter as the following 
rolls, or slightly larger, can be formed 
in one pass through the roller by mak- 
ing a slight adjustment. Bends can al- 
so be located in any position along a 
sheet of material being formed in the 
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Electric Motors 
for every industry 


When you need electric motors ... in any rating, or 
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Size frame type ... one or a thousand . . . always look for 
ight, the Fairbanks-Morse Seal. For over 120 years it has Chemical Processing 
vary 
thout stood for the finest in manufacturing integrity to : 
's all industry. ° 
: Fairbanks, Morse & Co., Chicago 5, Illinois. e 
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Fairbanks-Morse totally-enclosed, fan cooled 
motor—in a complete horsepower range. 


| 
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(i) FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 
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IN BOLTED ASSEMBLIES, 
TROUBLE STARTS 


BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 


. Bolt stretch 
. Wear under nut and bolt head 


. Pulverizing of paint, rust or scale 


2 
3 
4 


. Vibration 





TIGHT TIGHT 


when assembled 


TIGHT 


in service 
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BEALL TOOL DIVISION of HUBBARD & COMPANY 


East Alton, Hlinois 








ofter long service 
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roller because the material can be fed 
through the rolls without bending unti] 
the cam lever is engaged. As a result. 
rectangles and a wide variety of 
shapes—with straight sections on both 
sides of the bend—can be produced. 
Round, flat and square stock as well 
as many other ductile materials can be 
formed. O'Neil-Irwin Mfg. Co., 309 
Eighth Ave., Lake City, Minn. 
e No. 37, R t 


AUTOMATIC STATOR 
WINDER 


Designed to wind 2-pole_ universal- 
type stators, and 4-, 6-, and 8-pole 
shaded pole-type stators. Winder coy- 
ers range from 14 gage to 36 gage 
at speeds ranging from 150 turns per 
min on 14 gage to 600 turns per min 
on 36 gage. Automatic control permits 
selection of any number of turns from 
1 to 2,000. Winder takes stacking 
heights up to and including 3 in.; di- 
ameters up to and including 6 in. OD. 





Typical production average on 2-pole 
universal-type stators (with turns of 
100 plus per pole and with machine 
operating at 400 turns per min) is 
108 stators per hr. The machine op- 
erates on 110 volts, 60 cycles, 60-90 
lb of air pressure. Floor space required 
(less spools and de-reelers) is 26 x 36 
in. Weight is approximately 650 |b. 
Fort Wayne Tool, Die & Engineering 
Co., 1025 Goshen Ave., Fort Wayne. 
Ind. 
le No. 38, Re 


RADIAL BEARINGS 

Series 7500 and 7600 precision radia! 
bearings are single row, solid race- 
type, with ball retainer and incorpor- 
ating a labyrinth seal to retain lubri- 
cant and exclude foreign materials. 
They are designed for medium loads 
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Here's what Hi-Q Says... 


so. x ‘“Hi-Q high voltage capacitors are sturdy, thorough- 
ly tested units capable of withstanding high voltages 
and operating at extreme humidity and raised tem- 
peratures. 
The piercing pressure of the dielectric material is 
greatly increased by a meticulously exacting jacket- 
ia ing procedure in conjunction with a newly developed 
plastic* with excellent arc resistant properties.” 
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Ss HYS®OL G000 
e EPOXIDE COMPOUNDS « 


HV The outstanding electrical, thermal and mechanical 
eee properties of HYSOL 6000 are again demonstrated 
in Hi-Q capacitors. HYSOL 6000 Series products 
are made from the new epoxide resins and include 
a complete selection of room temperature and heat 
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curing potting and casting compounds, easily ma- 
n) is ga Pro g potting g Pp y 





> Op- ra &, chined sheets, rods and tubes and coating and lam- 
30-90 Gy inating varnishes. 
uired D Perhaps this application of HYSOL 6000 suggests 
x 36 Ys to you other uses requiring its excellent properties. 
0 Ib. Houghton Laboratories, Inc., is ready to help you 
7“ a a —— Aer eae, tes. answer any application problems. The skilled ser- 
ae + § vices of our laboratory, design and production de- 
% eo partments are always available to you. Your invest- 
“Winssens. at? igation will be welcomed at no obligation. Write, 


wire or phone today. 


“adial 
race- | 


— oughton laboratories, ine. 
srials. 301 BUSH STREET 
loads OLEAN, NEW YORK 
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-BY BLANKING THEM FROM 


POLYPENCO #7 yn 





A wide variety of nylon parts can be blanked from 
POLYPENCO strip. Standard metal-working punch presses 
and feeding methods are used. In addition, production rates 
can be as high as 600 pieces per minute for lower unit costs. 
Standard strip sizes permit parts as thick as .125’’ and as 
wide as 4”. 


Use of POLYPENCO nylon strip eliminates costly delays in 
tooling and practically eliminates tooling cost. You get assur- 
ance of uniform high quality output, too. Every coil of stock 
undergoes rigid tests for constant properties and uniform 
dimensional tolerances. 









Write today for sample parts 
blanked from POLYPENCO 
strip. A new 4-page bulletin 
on POLYPENCO nylon and 
other non-metallics is also 
available upon request. 


POLYPENCO NYLON 


nylon and teflon* wi 
other non-metallics / Stock shapes, finished parts 


also available to your specifications 


The POLYMER CORPORATION of Penna. « Reading, Penna. 


*trademark for Du Pont tetrafluoroethylene resin 





and speeds of about 5000 rpm max. 
Both series 7500 (with no extensions) 
and series 7600 (with extended inner 
race with two locking set screws) can 
be provided with or without snap 
ring. Normally double sealed, bearings 
can be produced to order with seals 
on one side only, or without seals. 
Nice Ball Bearing Co., 30th & Hunt- 
ing Park Ave., Philadelphia, Pa. 


rcle No. 39, Reader Inquiry Facility, page 259 


DIE CUT PARTS 


As a result of an improved method of 
producing die-cut parts with a high 
degree of accuracy, claim is that the 
size and relative location of pierced 
holes can now be held to a tolerance 





of + 0.001 in. The process lends itself 
to the die-producing of all sheet mate- 
rials that can be stamped: sheet and 
alloy steel and non-ferrous sheet ma- 
terials, including fiber, bakelite and 
other sheet stock. Practically any gage 
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F Waldes Truarc Ring Saves‘2.84 Per Unit, 
_ Cuts Labor-Time and Materials in Hydraulic Packing Unit 


OLD STYLE stuffing box required skilled worker to install packing 
rings one at a time, then adjust packing glands by trial and error. 
Disassembly was equally difficult, time-consuming and costly. 


Hydraulic-Accessories Company of 
Van Dyke, Michigan, uses a single | 
Waldes Truarc Inverted Ring (in- | 


NEW DESIGN USING WALDES TRUARC RING 


PERMITTED THESE SAVINGS PER UNIT 


ternal series 5008) to hold Mono- MACHINE TIME SAVED: 





4%". Allows savings in assembly, 
adjusting and testing. 


ce: | 
pak Cartridge in cylinder head. Cheating, facing ood boring . . .$ .72 | 
cea Sieh tl Drilling and tapping 3holes . . . «18 | 
E vied OMEN CHMINALSS COSY MA- Drilling and counterboring 3 holes . .12 
chining and saves 2% Ibs. of mate- Assembling, adjusting, testing. . . .90 
rial. Re-design with Waldes Truarc MATERIAL SAVED: 
Retaining Ring reduces stuffing | J%lbs.castiron . . . . . . . .30 
box diameter from 342” to 2%", | ‘*™-brome . - . - . - - - 2 
and reduces length from 5%” to | 2% = > + + ss + + + + 36 
PO Yes al oe ae ae es OR ee 
| 


| 
| 
TOTAL $2.84 | 





NEW Monopak Cartridge is smaller, lighter, streamlined and in- 
stalled with one Truarc Retaining Ring. Disassembly and reas- 
sembly with new cartridge takes unskilled worker just 1 minute. 


Waldes Truarc Retaining Rings 
are precision-engineered ... quick 
and easy to assemble and dis- 
assemble. Always circular to give 
a never-failing grip. They can be 
used over and over again. There’s 
a Waldes Truarc Ring to answer 
every fastening problem. 

Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers for individual at- 
tention, without obligation: 


For precision internal grooving and undercutting ... Waldes Truarc Grooving Tool. 








. SEND FOR NEW CATALOG »> ppnrenetnes 
ir WALDES catalog. 
ms Name 
si. Si Mea ieesschassstessenesboaits 
REG. U. S. PAT. OFF. ” Company 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS 2.362.947: 2.362.948: 2.416.652; 2.420.921: 2.428.341; 2.439.765; 2.441.646, 2.455.165; 
2.463.300; 2.463.383; 2.467.602: 2.487.803. 2,491,306. 2.509.081 AND OTHER PATERTS PENDING 


City.. 


iin 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. 


Please send me the new Waldes Truarc Retaining Ring 


EM 105 
(Please print) 


Business Address........ 


SM isin acetate tienes 









A new HIGH i in operating temperatures ee ae 
——— ee 0.001 up to and including s in. thick, | 


Anew Le new new LOW in 1 Size — Se as The Dayton Rogers Mfg. Co. 2894. 


13th Ave. S., Minneapolis, Minn, 
No. 40, F ty é 



























GREASE-FITTING COVER 
Known as the Zur-Kap, grease fitting 
cover made of oil-resistant neoprene 
is designed for use on equipment us- 
ing either Zerk- or Alemite-type fit- 
tings. Cover eliminates danger of ex- 





cessive wear from dirt particles nor- 
mally forced into the unprotected fit- 
tings with each application of new 
grease. Winner ig Co.., 
Box 945, Fort Wayne 1, Ind. 

> No. 41, t 





Reader Inquiry Facility 


A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge: 


CAPACITORS 


Smallest size — highest operating 
temperature! These Aerovox metallized- 
paper capacitors are different because of the 
exclusive thermo-setting impregnant — Aerolene. The 

solidly imbedded section is proof against 

vibration and displacement. And the exceptionally good characteristics 
remain good throughout longest service life. 















Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 






2. Copies of manufacturers’ pub- 
lications reviewed in Literature 


Which accounts for widespread preference for Aerovox metallized-paper for the Asking in each issue. 


capacitors in telephone switchboard equipment, guided missiles, 
airborne receivers, interference filters, electronic 

calculators and other assemblies requiring maximum temperature rating, 
minimum space factor, and superlative reliability. 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 

t. Further data from the source 


on any product described in 
Advertisements in the issue. 


Available in hermetically-sealed metal-case tubulars, “bathtubs,”’ card- 
board tubulars, and other case styles, function-fitted* to your needs. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated with the title of the 
item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be 
mailed within 60 days after pub- 
this free service. 








Let our metallized-paper capacitor specialists with their outstanding a 
application-engineering background, function-fit such units to your Yalinqlon 
circuitry, associated components, operating conditions. Literature, quo- FITTED 


tations, delivery schedules, on request. 


sags AEROVOX CORPORATION 


NEW BEDFORD, MASS. 




















Hi- oO pivision ACME secrrzonics inc. ~=CINEMA ENGINEERING owision 
BURBANK, CALIF 


‘ASADENA 4, CALIF 









lication to secure 









in Conada: AEROVOX CANADA LID, Hamilton, Ont. JOBBER ADDRESS: 740 Belleville Ave, New Sedford, Moss 
Export: 41 & 42nd St, New York 17, N.Y. © Coble: AEROCAP, N.Y. « 
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The First and ONLY 
Connector of its Kind... 


ALL PLASTIC 
NO-POROSITY 

NO SURFACE CRACKS 
HIGH DIELECTRIC 
SUPER-SMOOTH THREADS— 
NO CUTTING OF STRANDS 
EASY ON FINGERS 
WITHSTANDS 400° F. 
RESISTS PRACTICALLY 
ALL CHEMICAL ACTION 

¢ HIGHEST UNIFORMITY 





Tstl0 UNoe 
swATIOW (f 
we S¢, 









Listed as 300-Volt 
Fixture Connectors 


INSUL 
CONNECT 


j gage: MORS 
te Les 


IT 


re eo 


Advantages ONLY PLASTIC Can Give 
-----Yet Priced with the Lowest! 


If you design or make appliances or 
fixtures, you can now standardize on 
100% dependable connections—and 
still stay within the closest cost sched- 
ules! This new IDEAL All-Plastic 
Wire Connector is in every way a 
better, safer connector than has been 
available at or near its price! It is 
backed by IDEAL, who has made 
millions more screw-on connectors 
than any other manufacturer. 


Made of a special plastic, in one 
operation it twists the wires, threads 
them and holds them tight in a 
permanent, positive grip. Smooth, 
perfectly molded threads rol] threads 
into the wire. There’s no cutting or 


Pa 






abrasion of the thinnest strands! The 
long skirt and high dielectric strength 
of the rugged shell insure a connec- 
tion that is always perfectly in- 
sulated, ABSOLUTELY NON-POR- 
OUS and immune to practically all 
chemical action. 


IDEAL All-Plastic Connectors are 
compact, with tapered outer knurling 
for application at high production 
line speeds, either by hand or with 
an IDEAL Nut-Runner. Only two 
sizes needed for all common wire 
combinations. Order now from your 
IDEAL Distributor. You'll know 
IDEAL All-Plastic Connectors by 
their “safety green’ color. 


Sold Through Leading Distributors 



















LS A A LE ON OY NK A 
; IDEAL INDUSTRIES, Inc. I 
You be the Judge! 1008 PARK AVENUE, SYCAMORE, ILLINOIS I 
oo oe ‘ee ae OUR Please send me FREE SAMPLES of IDEAL All-Plastic Wire Connectors. I 
FREE SAMPLES . | We connect ——__. No. wires to No. - Wise. j 
< I RNIN: aicuirsadaiacietlbshtta caesarean ses need iacebundaada absence Padang araaasie ici aia rcs = { 
es Be MAIN a icnecisiminttinimminrarnnicntees ‘sinless 

‘< Or I erik al a ek ae ean ba 
rag IDEAL INDUSTRIES, Inc. ee See ! 
| SYCAMORE, ILLINOIS L eo A at ah Rotini ossiegtssietabnee ceed ' 
piesseintinbetaneiernediaetrieena acini neeesiiniahatas eateries 
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ROW Laboratory 
OVER 


and 
Engineering 


Equipment 


RECORDING 
GALVANOMETERS 


Improved techniques of balancing and 
a completely redesigned suspension 
F—— Brake spring system in Series 7-300 recording gal- 
S—- Brake cover vanometers give rigid control over 
B— Brake : : ok & : 
r— Conical rotor linearity, sensitivity, damping balance, 
leah acai Nailin alana Neeee onion: eee and zero stability. Fourteen individual 


ponents when brake is applied. When power is applied, models in the series offer flat fre- 
onl a aie ee field, quency ranges from 0.11 eps to 0-3000 


cps. Undamped d-c current sensitivi- 
ties range from 4.6 microamp per in. 
to 40 milliamp per in., both figures 
representing deflection of a trace on 
the record at 11.5 in. optical distance. 
Electrically, the new galvanometers 
are interchangeable with manufactur- 


Available as drip-proof motor from 
-3 to 8 HP; as totally enclosed 
motor from .2 to 4 HP. 


SUR erie) 10) as 
IN RUGGED US 


ers Series 7-200 galvanometers and 
may be used in all current-recording 
oscillographs. 

Bodies of the galvanometers are 
machined from solid stock, and pole 
pieces are solidly brazed into place 
under a hydrogen atmosphere for max- 
imum strength and durability. The 
one-piece construction and a_ fixed 
window behind the lens turret pro- 
vide a positive seal against dust, mois- 


BROWN BOVERI CORPORATION Biaeeteerrs 


vill hs of diff t optical bases. 
ih nClaC ys Sy | ® a ate ¥ N. a | —— of different optica 


and window surfaces are 
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fo é m 
LAWN ZG. .010” THICKNESS @ STRENGTH 


RESISTANCE TO WEATHER 
OILS @ ACIDS @ ALKALIES @ CORROSION 
HAS HIGH DIELECTRIC RESISTANCE 


FLEXIBILITY e@ 


O10 PLASTI 


-010 PLASTIic 


| 
ELECTRICAL TAPE | 


also available 
in .007” 
thickness 


Winding heavy cables — electrical harness — 


for use with power driven taping machines 


DUTCH BRAND PLASTIC Tapes are 
made specially to meet the many 
exacting requirements of the electrical 
industry. The .010 PLASTIC has the 
necessary thickness for heavy duty 
work. It has a dielectric resistance 
of 1000 volts per mil of thickness. 
Because of its dependability .010 
PLASTIC Electrical Tape is widely 
used in manufacturing where it 
becomes an integral part of other 





Ask for DUTCH BRAND Tapes by trade name 


products. Its heavy duty properties 
adapt it to use on power driven tap- 
ing machines. Its flexibility allows it 
to conform readily to irregular shaped 
surfaces making neat effective cover- 
age of surfaces. 

Over forty years of experience in 
making electrical tapes is behind its 
careful construction. It costs no more 
to have this quality tape — Order 
.010 PLASTIC Tape today. 


VAN CLEEF BROS. [NC. 
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Manufacturers of Rubber Products 


DIVISION OF Johns-Manville 
7800 WOODLAWN AVE. oy 


CHICAGO 19, ILLINOIS 







Other 
DUTCH BRAND Products 










SP” 


Masking Tape 
No. 300 Crepe Back 
No. 301 Flat Back 
No. 302 Extra Strength 


Friction Tape 

Rubber Insulating Tape 
Electro Coil Tape 

Glass Fibre 


Techni Tape 
(cloth tape for industrial uses) 


Anti-Squeak Body Tape 

Cork and Rubber Stripping with adhesive 
Molded Rubber Products to specifications 
Die Cut Rubber Products 

Sheet Sponge Rubber 

Neoprene Sponge Rubber 

Sponge Rubber (with adhesives) 

Sponge Rubber Weatherstripping 

Gasket Sealing Materials 

Rubber Bonding Cements 

Special Cements to specifications 


Rubber Aprons 


FOR SAMPLE ROLL WRITE DEPT. EM 
010 Plastic Tape 








.007 Plastic Tape 


(Other DUTCH BRAND products listed above) 


ey 
Company 

Address 

SO a instars 











SURVIVES 
RAIL WRECK! 


“Compact bundles 
of M.E. flats were 
undamaged when load 
shifted and wrappings 
were torn. Other types 
of boxes would have 
been severely damaged, 
and production held up.” 


MORE BOXES... 
FASTER, TOO! 


“With M.E. we produce 
25% more boxes in 
half the time spent 
assembling folding 
boxes. Now packaging 
keeps up with pro- 
duction...we get 
stronger, better looking 
boxes, too!”’ 


METAL EDGE—the engineered method—has solved diverse 





Se a 


“BEST BY TEST” 
FOR PISTON RINGS! 


“Wartime tests showed 
M.E. boxes delivered 
our aircraft piston rings 
in perfect condition to 
meet rigid government 
standards. Now we use 
M.E. for our automotive 
line, too.” 


packaging problems in over 100 American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING « MATERIALS HANDLING « INVENTORY CONTROL 


1212 Callowhill Street, Philadelphia 23, Pa. 











magnesium-fluoride-coated for axi- 


{mum stray reflection. Brass tips unde 


| 
| 


| 
| 


| 


the pole pieces prevent galvanometers 
from snapping forcibly onto the mag. 
net block when being installed. Action 
of the top post, through which the 
suspension is turned for lateral posi 
tioning of the light spot on the osceillj 
graph record, is smooth enough to 
allow adjustment with the finger tips. 

Wider frequency-range galvanom 
eters in the Series (those with a flat 
range of 0-550 cps and higher) are 
fluid-damped. The highly stable. sili- 
cone fluid employed is thoroughh 
degassed, and this, plus a new vacu- 
um-filling technique and a_ positive 


‘fluid seal, permits use at altitudes up 


ELECTRICAL 


to 100,000 ft. Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa. 
Pasadena 15, Calif. 

No. 42, 


TUBE TESTER 

A proportional mutual conductance 
tube tester, Mode] 3423, tests tubes by 
applving a high frequency signal to 
the grid and measuring the signal 
component in the output by a special 
instrument circuit. This more closely 
simulates actual operating conditions 
in the tube under test. In the plat 
circuit a high Q tuned circuit which 
responds only to 4 ke is used to extract 





the amplified signal. Hum and ripple, 
and tubes with open grids, cannot 
give false readings. Tubes with widely 
varying characteristics can be checked 
without overloading or other damage 
to the tube because of a wide selection 
of tube parameters. Case dimensions 
are: 14% in. x 18% in. x 6% in. The 
Triplett Electrical Instrument Co.. 
Bluffton, Ohio. 

ircle No. 43, Reader Inquiry Facility, paas 


FREQUENCY CONVERTER 
Frequency Converter, Model 400, is 
a portable 400-cycle power supply 
that operates from a standard 60-cycle 
line and is capable of delivering up to 
100 va. Applications include labora- 
tory use in the development of low- 
power aircraft equipment. Its output 
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ft A t C T © j C ,\ ti insulators are tailored to application requirements not 
only in a structural sense but from the standpoint of 
ous inorganic materials—fused in the kiln. The prop- 

idely 


S 4 E 6 : | A “Custom-made electrical insulation” aptly de- 
scribes Special Electrical Porcelains. These ceramic 
physical properties as well. 

Fa 0 4 6 é if ,\ oT S Special Electrical Porcelains are compounds of vari- 

erties of the compounds are controlled accurately by 

will a varying the proportions of the ingredients used ... the 
aces ways) clays, the feldspars, the flints, etc. 

Depending on functional requirements, one formula 
cked bd * A may stress thermal shock resistance. Another may 
nage "y emphasize mechanical strength. Still another may pro- 
ction » . Vide an extremely low moisture absorption factor. 

- This flexibility—the matching of properties with 


sions 

The design function—makes Special Electrical Porcelains 

Co.. a versatile member of today’s materials system. 
Sponsored by these members of the DRY PROCESS ELECTRICAL PORCELAIN SECTION 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 

), is 

ipply THE AKRON PORCELAIN CO. NEW JERSEY PORCELAIN CO. 

cycle 3000 CORRY AVE. AKRON 14, OHIO NEW YORK AVE. AND PLUM ST. TRENTON S_ NJ 

% > 

ip to @/ THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 

bora- 444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 

low | KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 

itput KNOXVILLE 1, TENN 1SO1 €. FIRST STREET, SANDUSKY, OHIO 
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to rotate sludge rakes 


at exacting speeds 





















































in Process Clarifiers 


voltage can be varied by. a front pane] 
control from 105 to 130 volts, with 
regulation better than +1 per cent, 
| Frequency is adjustable from 380 to 
| 420 cps with less than +1 cps drift, 
Total harmonic distortion is less than 
3 per cent. All of these characteristics 
are independent of the power factor, 
Basic components of converter con- 
sist of a standard high-power audio 
amplifier, an adjustable tuned circuit, 
and an adjustable bridge circuit which 
| controls the voltage output. Model 
| 400 is 18 in. long x 9 in. wide x 12 in. 
high—small enough to be placed on 
the bench adjacent to the load. Avion 
Instrument Corp., Div. of American 








Under varying sludge loads, rake arms of this Process 
Clarifier sweep the 100 ft. diameter settling basin at speeds 
most ideal for sewage and water treatment. Lineal velocity 


of 10 ft. per minute must not be exceeded. Centered in —- Foundry Co., 291-24 State 
the drive mechanism, powered by a 3/4 hp motor, a | Highway #17, Paramus, N. J. 


Winsmith Differential Gear Speed Reducer rotates the | ‘Checks te. 2a Sneiee 
rakes at a consistent 1/30 rpm. 

“The Winsmith unit was selected primarily for its high sei tat ate 
available reductions within a compact case ... quiet opera- | VOLTMETER 
tion, reliability,” says Process Engineers, Inc. “Some of our 
installations . . . have been operating continuously over 
the last four years without shutdown for other than nor- 
mal maintenance.” 

Rugged dependability and compactness have led numer- 
ous manufacturers to think of Winsmith first when they and gain measurements on amplifiers, 
first think of speed reducers. It’s the most complete, fully | and other applications. Because of the 
standardized line of worm, helical and differential units | sensitivity of the instrument, the volt- 
| 
| 


Inquiry Facility, page 259, 


Type 1040 vacuum tube voltmeter is 
a high impedance, wide frequency 
range voltmeter. Uses include vibra- 
tion studies involving very low fre- 
quencies, frequency characteristics 


meter can be used as a null detector 
in a-c bridge measurements. In addi- 
| tion to its use as a voltmeter, the in- 
WINSMITH, INC. strument can be used as an ammetei 
18 Eaton St. 
Springville (Erie County), N. Y. 


within the range of 1/100 to 85 hp. 
Request Catalog 148 for details. 


to measure a wide range of currents 
by connecting it across suitable re- 
sistors. Also, because of the low input 
capacity, a high value of input im- | 
pedance is maintained over the five | 
ranges of the voltmeter. Design makes 

it independent of line voltage varia- 

tions and changes in tube character- 
istics. Meter has a logarithmic voltage 
scale. A zero adjustment and a full 
adjustment control are provided; no 
resetting is required when switching 
from one range to another. The time 
constant is adjusted in order to read 
frequencies of 7 to 10 cycles without 

any vibration of the needle. Specifica- 

tions are: Voltage ranges: 0.001 volts 

to 100 volts in five ranges (0.01, 0.1, 

1.0, 10, and 100 volts full scale). Ac- 
curacy: 2 per cent on full scale on all 

five ranges, on sinusoidal voltages; | 
the instrument is a peak voltmeter cal-_| 
ibrated to read rms values. On dis- 
torted waveforms, the percentage de- 
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YOU CANT a GARRETT 


PRECISION-MADE 
TO MEET RIGID 
SPECIFICATIONS 


QUICK DELIVERIES 
TO SPEED 
YOUR PRODUCTION 


FLAT WASHERS 


Garrett gives you fast delivery on the largest line of flat 
washers available anywhere. Precision-made to the most 
exacting civilian or Armed Forces specifications. Here are 
just a few of the many Garrett flat washers available: 
Washers to SAE, USS and ASA dimensions: 

AN 945 AN 961 NAS 143 

AN 955 AN 970 BEB X Series 

AN 960 AN 975 BEC X Series 


ALL READY FOR PROMPT DELIVERY 


MPS cy 
e. 
MP 


OF PENNSYLVANIA 
GEORGE K. GARRETT COMPANY, INC. ™ eo Oe 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE. . . 


COMPLETE CONTROL OF MANUFACTURE... 
make JELLIFF the ideal source of 
Resistance Wire to assure your Product’s 


Performance According to Specs. 







etS** COateomesn « 


ees, 





THE C. O 


AER aa 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


precision resistors—rheostats— 


DIPPING BASSE 
7 
auim BomWE 












relays—thermocouples—ohmmeters 







~——bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 


erevees « 
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the most widely 
used Electronic 
Supply Guide 


free 


send for it 


ALLIED’S 


COMPLETE 268-PAGE_ 
1954 CATALOG 


We specialize in 


Electronic Simplify the purchasing of all your electronic supplies and 
Equipment equipment. Send your orders to us at ALLIED—the reliable 
for Research, one-supply-source for all your electronic needs. Depend on 
Development, us for quick shipment from the world’s largest stocks of 
Maintenance special-purpose electron tubes, test instruments, audio 
and Production equipment, electronic parts (transformers, capacitors, con- 
Operations trols, etc.) and accessories—everything for industrial and 


communications application. We make immediate shipment 
from complete quality lines that are always in stock. Send 
today for your FREE copy of the 1954 ALLIED Catalog—the 
complete up-to-date guide to the world’s largest stocks of 


COMPLETE EXPERT 
Industrial Service 


Electronic Supplies for Industrial and Broadcast use. 


{ Soe eee. ALLIED RADIO CORP. 
lee avangibtill es 100 N. Western Ave., Dept. 47-K-3 
in electronics Chicago 80, Illinois 


the World’s Largest Stocks of 
ELECTRONIC SUPPLIES FOR INDUSTRY 










viation of the reading from rms values 
may be as large as the percentage of 
the harmonics present. Frequency 
ranges extend from 10 to 200,000 
cycles. The variation from 20 to 150. 
000 cycles is 0.1 db; from 10 to 200.. 
000 cycles, 0.5 db. The input im- 
pedance is equivalent to 500,000 ohm 
resistance in parallel with a 15 mmf 
capacitor. Other characteristics jp. 
clude effect of variation in line volt. 





age from 100 volts to 125 volts, 1 per 
cent; effect in changes of tubes, less 
than 0.5 per cent. The logarithmic 
voltage scale is calibrated from 1 to 10 
plus a linear decibel scale calibrated 
from 0 to 20 db. The instruments op- 
erates on 100-125 volts, 50-60 cycles. 
Total consumption, 40 watts. Dimen- 
sions are: 4% in. high x 5% in. wide x 
9% in. long. Weight, 12 lb. Freed 


Transformer Co., Inc., 1718 Weirfield | 


St., Brooklyn 27, N. Y. 
Circle No. 45, Reader Inquiry Facility, page 25 


NULL METER 

Phazor null meter Model 100A 
permits phase-sensitive null detection 
and eliminates noise and harmonic 
components. It can be used in bridge, 
potentiometer and other  null-type 
circuits. Other applications include 
































use in synchro zeroing, incremental | 


impedance detection, and phasing of 
transformer devices. Features of in- 
strument include: direction of null 


shown on zero-centered meter; sepa- | 





rate adjustment of phase and magni- 
tude in null circuits; and high sensi- 
tivity (6 mv off-scale deflection). Fre- 
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insert. These parts operate smoothly and silently with- 
out lubrication . . . resist wear over long periods. 


fe of 
ency 
1,000 
L50,- 
2000), - 
im- 
ohm 
mmf 
in- 
volt- 
| hee 
Parts of Du Pont nylon resist wear and abrasion 
| Poa 
i 
| ... need no lubrication... have 
| ° x . 
| excellent dielectric properties 
| per 
- less . 
hmic ... improve performance 
to 10 
at 
_ Here’s how key parts of Du Pont nylon have improved 
cles. the performance of the Dictaphone Corporation’s new 
men- Time-Master dictating machine. The recorder coil 
ide x bobbin (a) is molded of Du Pont nylon because nylon 
‘reed is strong and tough in thin sections and has excellent 
rfield insulating properties. Terminals can be riveted directly 
‘ to it—eliminating an insulating part and cutting as- 
. sembly time. The microphone hook actuating lever (b) 
required a material with good thermal stability. 
Molded nylon withstands high operating temperatures 
100A (up to 250°F.). These UL approved parts are tough, 
sale too—stand up to hard usage without cracking or 
nonic | breaking. 
idge, The switch actuator (c) and playback actuator (d) in 
ts the microphone utilize Du Pont nylon’s easy mold- 
~_ Parts molded of Du Pont nylon for the Dicto- ability. In the switch actuator, the nylon part is used 
. 7 stntenes Ciins Whine Meinl 0s Nine Winnie as a die insert, and the microphone handle is then 
F in- Mfg. Co., Watertown, Conn., and Bridgeport molded around it. This process eliminates an assembly 
oll Plastics & Rubber Co., Bridgeport, Conn. step and makes a virtually unbreakable joint. For the 
sepa- playback actuator, nylon is molded around a metal 
| 


In the microphone sliding lock lever (e) Du Pont nylon 
assures a part that slides easily and provides a slip-free, 
long-wearing lock. All five parts are economically pro- 
duced to close tolerances by injection molding. They 
help lower production time and costs . . . save on 
assembly and maintenance. 


/, REG us pat OFF 


BETTER THINGS FOR BETTER LIVING 
+» THROUGH CHEMISTRY 


Perhaps the unique combination of properties of 
molded Du Pont nylon can help you improve the de- 


Polychemicals 


DEPARTMENT sign and operation of your product. For further in- 
agni- formation, write: E. I. du Pont de Nemours & Co. 
sensi- aeew  &) ry Ghee) (Inc.), Polychemicals Dept., Room 2010, Du Pont 
Fre- Bldg., Wilmington 98, Delaware. 
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motor 
WTS Tat 
problem? 


... Maybe one of these 
REULAND “specials” 


will solve it! 





































































FLUID-SHAFT MOTOR 


Motor with internal fluid coupling. Provides 
smooth load acceleration. More compact than 
separate motor and coupling. Assures perfect 
alignment. Will start heavier loads than stand- 
ard motors of same horsepower. Used on 
cranes, conveyors, mixers, etc. 


FLUID-SHAFT MOTOREDUCER 


Consists of Reuland Fluid-Shaft motor and gear 
reducer as one compact unit. Converts the 
motor’s conventional high speed into a slow 
speed, high torque output. Provides smooth 
starts. Prevents equipment jamming. Used on 
cranes, hoists, car pullers, etc. 


RIGHT-ANGLE MOTOREDUCER 


Consists of Reuland motor and worm gear 
reducer. Provides unlimited mounting versa- 
tility. Permits use of 1 high speed and 2 slow 
speed power-take-off shafts, if desired. Ideal 
for designing into cramped quarters. Also 
available with Fluid-Shaft drive motor. 


HYDRAULIC PUMP MOTOR 


Special end beli flange permits direct, end bell 
mounting of all standard makes of pumps. 
Eliminates need for special mounting platforms. 
Assures absolutely perfect alignment with 
pump shaft. Available with mounting flange 
on one or both ends. 


THROUGH-SHAFT MAGNETIC BRAKE 


“Doughnut” type design allows extension of 
shaft entirely through brake. Permits use of 
TWO output shafts per motor. Can be mounted 
on the input or output shafts (or both) of Fluid- 
Shaft motors and motoreducers. Only 6 major 
parts...self adjusting ... half usual length. 


OVER 600 SPECIAL ELECTRIC MOTOR DESIGNS 





Whatever your drive problems may be, there is a 
good chance that the Reuland “library of specials” 
contains a unit that is already tailored to your needs. 
Its availability will save you development work and 
put you in production faster. 

Write today, outlining your particular problem. No 
obligation, of course. _ 


<@E> REULAND 3: 


COMPANY 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
WESTERN DIVISION—ALHAMBRA, CALIFORNIA * EASTERN DIVISION—HOWELL, MICHIGAN 
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quency range extends from 30 to 
10,000 cps. Also, it has a high input 
impedance (2.5 megohms shunted by 
15 mmf). Power input is 105-125 
volts, 60 cps, 25 watts. Dimensions 
are 9 in. high, 15 in. wide, and 8 in, 
wide. The Industrial Test Equipment 
Co., 55 E. llth St., New York 3. 
Circle No. 46, Reader Inquiry Facility, page 259, 


PHASE SEQUENCE 
INDICATOR 


Sequence indicator measuring approx- 
imately 7 x 242 x 2% in. and weighing 
approximately 1% Ib, has no moving 
parts. To determine phase rotation, 
it is only necessary to attach the alli- 
gator clips to the power mains and 
one of the lights will glow showing 
either 1-2-3 or 3-2-1 rotation. Appli- 
cations include determination of poly- 





phase motor rotation, transformer and 
alternator connections, and other uses. 
Unit may be used on 110, 220, 440- 
volt lines without modification or the 
use of external resistors. Switch makes 
two frequency ranges possible: 30 to 
300 cycles and 300 to 1000 cycles. 
The indicator is provided with 18-in. 
test leads. United Manufacturing Co., 
Hamden, Conn. 

Circle No. 47, Reader Inquiry Facility, page 259 


Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 259 as a conven- 
ience to the reader in obtaining— 
New Components and Materials 

Additional data from the sup- 

plier on any items reviewed. 


Literature for the Asking 


A copy of any manufacturers 
publication reviewed. 


Feature Article Repr‘nts 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 
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in. corners on ! 
ent JAN-C-76 : 
s WIRES | 
. SRIR, SRHV, SRRF, WL 
| ec 
| 105°, 90°C, 80% 
Ox —_— eg UL APPROVED; 
. on* 5 ‘ 4 
ing *Solid colors or spiral marking 120°C 3 
«| fo speed be 
on, t a 
nd iveries FLEXIBLE = 
“ com CO 
ali- ‘ 
ly- ) 
TV LEAD-IN | 
TS ha WIRES | 
W106 (ae | 
/ 4s / (ye AA 
COMMUNICATION 
WIRES & CABLES | 
TO SPECIFICATIONS — 
. LACQUERED | 
Extra shifts, not speed-ups are —_—— rng AND | 
the way Chester catches up on NYLON WIRES | 
production to meet your deliv- Eo 
ery dates. Chester Wires and 
nd ‘nf SHIELDED | 
a Cables are never rushed WIRES & CABLES 
10). | through...every foot is qual- 
he ity controlled according to the | 
a | e highest standards known to NSTRUMENT 
“ 5 the industry. This is the reason eee | eae bs 
in, | Chester Wires and Cables are E - 
0., 5 : re 
| of uniform quality, always de- ; : 
na = endable, whether you use a a 
| @ . . tn \ COAXIAL 7 
foot or a spool. For an extra = : CABLE PS 
! measure of reliability, specify E & 
“4 Chester, for your next electri- ga 
| i cal or electronic requirements. jie . SPECIAL eo 
| ; ee «=| CWIRES & CABLES | 
‘ TO SPECIFICATIONS = 
pee . — a a ee 
| WIRE AND CABLE DATA SHEETS “hai - ae i 
Contains complete information on i INVITES INQUIRIES concerning custom — 
TSI MmCI HIN AmG Lio 1e rae ellos ¢ constructions including polyethylene, polyvinyl chlor- 
Wie a TEE Ch . ide, nylon, braided and lacquered wires, special in- 
‘ sulating materials, glass, yarn or any known mene. 
Recommendations will be made 
without obligation. 
CHES TERO © NEW YOR K US PALLOFF. 
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solves a 


sky-high problem 


Control motors for variable 
pitch propellors on today's sky 
giants must withstand extreme 
changes in vibration, heat and 
speed. Failure may mean dis- 
onsite 

. 
To meet these rigid specifica- 
tions, aircraft engineers choose 


Kirkwood commutators. 


You'll find dependable Kirk- 
wood commutators to meet your 
needs, too — or we will build 


them to your specifications. 


Send your prints for estimate. 


PTT 
ye aS 


J 
a 
) 
J 

. 


. 
TT td 


WALA ays 
COMMUTATOR CO. 
Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 





Write for new No. 3 Catalog 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 259. 


MOTORS 


Condensed 


AND GENERATORS— 
catalog containing 26 
pages presents data on an extensive 
line of motors, generators and _ termi- 
nal blocks. Data are presented mainly 
in tabular form on both fractional- and 
integral-horsepower motors construct- 
ed for many applications. Available 
modifications, dimensional drawings 
and additional engineering informa- 
tion are included. Marathon Electric 
Manufacturing Corp. 

Circle No. 48, Reader Ir F it 


HERMETIC SEALS—A complete line 
of hermetically sealed glass-to-steel 
electrical feed-through terminals is de- 
scribed in a 20-page catalog. Ten 
different groups of terminals are de- 
scribed and shown in detail. These 
include such variations as miniature 
singles, standard size singles, stand- 
offs, threaded bushing, multiples, 
miniature multiples, plug-ins, and 
crystal can headers. Flange and panel 
treatments are also described. Case 
histories are included. The 
Corp. 

Circle No. 49, Re 


Fusite 


REINFORCED PLASTICS-—In an il- 
lustrated 12-page pamphlet informa- 
tion is provided on laminates and 
moldings made from liquid resins plus 
fibrous reinforcements, such as fiber- 
glass cloth. Charts list general proper- 
ties and characteristics, as well as 
chemical resistance and other proper- 
ties. Covered are available sizes, mili- 
tary specifications satisfied and fabri- 
cation facilities. Discussed are molded- 
laminated parts made from these ma- 
terials and the comparative properties 
of various plastics. Useful reference 
material is also included. The Dyna- 
kon Corp. 

Circle No. 50, Reader Inquiry Facility, page 


AIRCRAFT ELECTRIC MOTORS— 
A total of 22 models of high-frequen- 
cy induction aircraft motors operat- 
ing on 3-phase a-c are described in an 
eight-page bulletin. Construction fea- 
tures, applications, performance curves 
and other data are covered. Motors 
have ratings ranging from %o to 16 
hp. Many of the models include built- 
in gearings. Totally enclosed explo- 
sion proof types, as well as built-in 


brakes for instant stopping, are also 
included. Illustrations show methods 
of testing aircraft motors and condi- 
tions that simulate altitudes as high as 


80,000 ft. U. S. Electrical Motors, Ine, 
e No. 51, Reader Inquiry Facility, page 259 


HYDRAULIC ASSEMBLIES — Text, 
curves, and illustrations are used in a 
2-page engineering sheet to describe a 
line of medium-high pressure hy- 
draulic assemblies designed for ma- 
chine tools and other equipment. Em- 
phasis is on the construction, which 
consists of a wire braid combined 
with a high tensile compar tube. Com- 
plete specifications are given and in- 
formation is provided on high burst, 
high tensile, and high impact strength, 
Illustrations and curves are included. 
Resistoflex Corp. 

ircle No. 52, Reader r icility, page 


VACUUM IMPREGNATION — Re- 
vised edition of a 24-page brochure, 
“Vacuum Impregnation,” describes in 
detail a wide range of applications for 
this process by which voids in porous 
materials are filled with a desired 
impregnant after air and moisture 
have been evacuated. Among its uses 
are the improvement of dielectric ef- 
ficiency in electrical components and 
the potting of transistors. The enlarg- 
ed range of the manufacturer's equip- 
ment for the processes described and 
complete specifications are given. F. 
]. Stokes Machine Co. 

ircle No. 53, Reader juiry f 


ge 3 


ULTRA-—SENSITIVE RELAYS - 
Containing useful data, 4-page bulle- 
tin on ultra-sensitive relays describes 
units including models that have ac- 
tivating sensitivities as low as 0.001 
microamp in circuits with imped- 
ances as high as 500 megohms. Dis- 
cussed are circuit variations and prop- 
erties and the selection of the proper 
relay. Specifications are provided for 
standard stock relay assemblies with 
and without hermetically sealed _re- 
lays. Para Laboratory Supply Co. 

Circle No. 54, Reader Inquiry Facility, page 259 


KEL-F POLYMERS-—Revised and ex- 
panded technical bulletin discusses the 
electrical, mechanical and chemical 
properties of Kel-F (trifluoro-chloroe- 
thylene polymers) and also points out 
specific applications where its proper- 
ties can be used. Data, curves, and 
text, are used to point up the appli- 
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259. 


Write on your company letterhead for 
the new 4 page technical bulletin on R/M 
Teflon Tape. Samples of R/M Teflon 
Tape in colors are included with each 
bulletin. This tape is now furnished in a 
range of colors established by NEMA 
for polarity identification. 


R/M Teflon Tape is characterized by 
unusual heat resistance, zero moisture 
absorption, toughness over a wide range 
of temperatures, excellent electrical prop- 
erties even at high frequencies and volt- 
ages, and extreme inertness to chemicals. 


Taping operators find R/M Teflon Tape 
easy to handle. It has no saw-toothed 
edges. It is strong and smooth, and 
“snugs down” easily. 

THICKNESSES. .. .0.0025” and heavier. 
WIDTHS. ...%"” to 12”. 


RAYBESTOS-MANHATTAN, 


RECOMMENDED FOR WIRES 
AND CABLES 


Insulation on high frequency and high 
voltage wires and cables and high tem- 
perature hookup wires for electrical 
appliances. 

FOR MOTORS AND GENERATORS 
Conductor insulation for armature or 
field, coil wrappers, slot liners, taping of 
coils, lead insulation, and coil separators 
within slots. 

FOR DRY TYPE TRANSFORMERS 

AND COILS 

(where operating temperatures may 
become high) 

Conductor insulation, layer insulation, 
taping of leads, and taping over outside 
of completed coils to provide part of 
the ground insulation. 


POLARITY IDENTIFICATION... 


For complete details, get your copy of 
the new bulletin on R/M Teflon Tape 


R/M TEFLON Products Include Tubing, Rods and Sheets 


*Du Pont trade-mark for its tetrafluoroethylene resin. 


INC. 


ASBESTOS TEXTILE DIVISION © MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. * Bridgeport, Conn. * Passaic, N.J. ¢ Crawfordsville, Ind. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles « Teflon Products ¢ Packings e Industrial Rubber Products 
Abrasive and Diamond Wheels e Brake Linings e Brake Blocks e Clutch Facings « Fan Belts e Radiator Hose 
Rubber Covered Equipment ¢ Sintered Metal Products « Bowling Balls 
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cations and to discuss the basic Kel. 
F products available. Information jg 
also given on machining and fabriea. 
tion, as well as on heat treatment and 
stress relieving. Covered are informa. 
tion on heat hardening, dielectric con. 
stant, and other factors. Chemica] | 
Manufacturing Div., The M. W. Kel. 
logg Co. 

rcle No. 55, Reader Inquiry Facility, page 259, 


ELECTRONIC PRODUCTS-—In an 
illustrated 20-page catalog, informa- 
tion is presented on a large group of 
components manufactured for electri. 
cally energized equipment. Selected 
from more than 5000 items, are: 
dials, nylon tip jacks, insulators, pilot 
lights, flexible shafts, knobs and dials, 
| and many other components. Specif- 
| cations, instruction features and other 
advantages are included. E. F. John 

son Co. 
No. 56, Reader Facility, page 259, 
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TAPER-LOCK STOCK ROLLER 
CHAIN — Sixteen - page, pocket - size 
| catalog gives prices and specifications 
for manufacturer's line of taper-lock 
| stock roller chains. Tables list specifi- 
cations, and installation and remov- 
able procedures for the sprockets, 
Also covered are horsepower selection 


charts, drive selection procedures and 
other advantages. Also included is a 
| table of service factors. Morse Chain | 


Co. 
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No. 57, R« 


so 


Shows How Quality Control at A-C MOTOR LINE-In an illustrated 


12-page condensed catalog, informa- 
«’ «?D J \ . tion on an a-c motor line is presented. 
Cc. aed / Cc * | Motor performance data, electrical 
vw ! and mechanical characteristics, con- 

Se 





struction features and _ applications 
are all presented. Both standard and 





se (foremost manufacturers of fine aluminum castings) special-order models are covered, with 
the emphasis on the ability of design- 
Can Help You Reduce Overall ing and producing specialized motors 

for unusual applications. Data are 

‘ Production Cost presented on motors with ratings from 

aie” | % to 500 hp, as well as on modifica- 
bie 9: i Brochure contains a pictorial description showing how | tions, mountings, and auxiliaries. In- | 

- continuous scientific control of Permold aluminum cluded in the line are horizonal, ver- 

casting quality, to specifications, saves you time tical, disc, models. NEMA mountings, 

: and money. Write for a copy or attach gear motors, and brake motors are 


| also discussed, and tables and _ illus- 
| trations are included. Howell Electric 
Motors Co. 


Bi a coupon to your business 
letterhead. 






. No. 58, Reader Inquiry | ty, page 259 
prem eee ema Neer 
Please send new brochure, “Quality Control i ALUMINUM FABRICATING SERV- i 
Under Control,” describing modern casting . | ICE—Entitled “Catalog of Facilities,” | 
methods ond facilities at PERMOLD. ea | 24-page booklet is of interest to manu- 
es Pa dub ixc Cavaseed aisctesulb wide { | facturers of washing machines, re- 
{ | frigerators, electric ranges, and other 
; : Bar gra chep nr aah toes seein soos ap? ! | equipment and components. Step by 
ost Company ..........-secceeeeeceeeeeceeeeeneees ft | step, by means of text and illustra- | 
Medina, Ohio ; 4 Fr | tions, are shown a complete service 
; eee —— from the mines to fabricated parts. 
a ee ee | Listed in considerable detail are the 
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YANTRA 


TEINTEING 


"\/* SYNCHRONOUS 
TIMING MOTOR 


GIVES YOU UP TO 
S TIMES THE TORQUE 


size 
ions 
lock 
-cifi- This “mighty midget” SX motor provides 
ve the power for a wide variety of timing de- 
‘tion vices, recording instruments, signal systems, 


- traffic controls, and other similar control 
hain | devices that require dependable perform- 


ance at constant speed. Available in many 
output speeds ranging from one revolu- 
ated tion per second to one revolution per day, 


mi the SX provides up to five times the power 


rical of most hysteresis clock motors of equiva- 


on- lent size. 
10ns 


and | 
vith 
ign- 
tors 
are 


259, 


shee | 4 Write for Cramer Timing Device 


— Catalog or specify Bulletin No. 


an 10A for complete information 
ngs, | on the Model SX Motor. 

are | 

lus- | 

tric 


Interval Time Delay Cycle Running Time Hermetically Sealed Synchronous 
Timers Relays Totalizers Timers Meters Timers Military Timers Timing Motors 


he R. W. CRAMER COMPANY, INC. 


BOX 8,, CENTERBROOK, CONNECTICUT 


7CRS3 
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Designed and constructed 
: Te Teal i ees ee lil) 
— operating life and rugged duty, 
Oy aCe ime sed dt ee 
advanced design of the proven Tech 
Laboratories Type 2A. Ceramic insu- 
lation and improved contacts greatly 
increase their efficiency. Low r.f. loss 
and sharp reduction of creepage, 

plus a constant contact resistance 

3 of only 1 or 2 milliohms, give these 
mls ue dil mul tte tae 
ance records. Write for full details. 


SPECIFICATIONS 


Contact resistance: 1-2 milliohms No. of decks: According to re- 


quirements 
Life: 200,000 cycles, min. 


Current carrying cap.: 3 amp. 


Contact material: Silver alloy 


Contact design: Laminated wiper 
arm, self-cleaning, shorting or 


non-shortin 
& Max. operating voltage: 
120 V., a.c. 


Mounting: Single hole, %”-32 
bushing, standard length for up 
to 4%” panel, special lengths to 


order 
Size: 134” dia. 


No. of contacts: 2 to 24 single 
pole, shorting or non-shorting 


2 to 11 double pole, shorting 
or non-shorting 


2 to 5 triple pole, shorting or 
non-shorting 


Spacing: 15° or 20°, shorting or 


non-shorting Detent: Ball and spring 


No. of poles per deck: 1 to 4 


CEL 


Ries, ' 
oORATO 
2 Lae 


Weight: Approx. 1 oz. per deck 
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RYar3) Manufacturers of Precision Electrical Resistance Instruments 


PALISADES PARK, NEW JERSEY 














equipment available for blanking, 
forming, welding, brazing, assem- 
bling, and finishing operations. Typ- 
ical parts shown include shelves. 
trays, and other items for refriger- 
ators, as well as a wide variety of 
other formed and_ finished _ parts, 
Reynolds Metals Co. 
Circle No. 59, Re« f 2 
IDENTIFICATION TAGS — Ilus- 
trated 4-page brochure describes a 
series of tags of various sizes for use 
on motors, generators and transform- 
ers, switches, appliances, machine 
tools, and other equipment. Also dis- 
cussed are these uses for binding wires 
and grouping wire leads. Complete 
specifications, available metals and 
other pertinent information are also 
given. Case histories are included. 
National Band and Tag Co. 

Circle No. 60, Reader 


ELECTRONIC VOLTMETERS—Ad- 
vantages and features of a line of 
electronic voltmeters are discussed in 
a 14-page illustrated pamphlet. Data 
are presented on a peak-to-peak type, 
a battery-operated model, and other 
types that alone or in combination 
with accessories may be used to meas- 
ure a-c voltages from 10 microvolts 
to 10 kilovolts. Principles of opera- 
tion, specifications, and 
are discussed. Also included is much 
useful reference information. Balan- 
tine Laboratories, Inc. 

Circle No. 61, Ri 


accessories 


ADHESIVES, COATINGS — Eight- 
page guide to selection of industrial 
adhesives, coatings, and list 
the most important products in these 
lines which the manufacturer pro- 
duces. Data are presented by means of 
tables and text. Compositions, appli- 
cations, and characteristics are pre- 
sented. Availability of consulting serv- 
ice is also mentioned. Minnesota Min- 
ing & Manufacturing Co. 
Circle No. 62, Re F 


sealers 


NON-LINEAR RESISTORS — Con- 
taining 6 pages of charts, graphs, 
and text, information is presented on 
a line of non-linear resistors, desig- 
nated Varistors. Included are data on 
current ratings, temperature charac- 
teristics, typical applications, dimen- 
sions, and other topics. Pointed out 
are their conformance with MIL and 
JAN specifications, as well as_ the 
availability of a complete choice of 
enclosures, including hermetic seals. 
Other advantages are briefly men- 
tioned. International Resistance Co. 

Circle No. 63, Reader Inquiry Facility, page 259 


TOROIDAL INDUCTORS — Two- 
page folder describes features of a 
standard line of toroidally wound 
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a to get If you’re interested in metal joining, you'll 


. , ee ). Ce get a lot of useful information in the free 
fast, noe < in printed matter below. Write for one or all 
us- | /) bs , J, today. 

2 i =cost | F NZ BULLETIN 20 


Gives full details about 
low-temperature silver alloy 


ine | etal joining... brazing with EASY-FLO 






a eA Ol 
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OS CO TAT 





and SIL-FOS — plus valu- 
able information on joint 
design and fast heating and 













ete brazing production. 
ind 
wig if TORCH BRAZING 
wt ; maaan INSTRUCTIONS 
: Tells how to prepare parts 
| / THE BRAZING ALLOY ioe ete ee a 
EASY-FLO and SIL-FOS & 
Md] ALLOY PREPLACE isa key gas-air b <€ic....¢ = devising and how to use gas torches |. | 
of | factor in the tried and proved a production set-up that keeps assem- _ eae oe ad <== 
fl EASY-FLO and SIL-FOS low-tem- blies moving steadily to and through eee 
ata perature silver alloy brazing formula the heating station. This formula 
pe, | that gives you any brazing produc- eliminates the human element from BULLETIN 14 
her | tion you want at surprisingly low the actual brazing. It assures fast, Covers the quick, low-cost 
ion | cost. It’s a simple abc formula... reliable production with unskilled way to make broken 
7 where a — assembling parts with !abor. pag drills, taps, agp 
alts EASY-FLO or SIL-FOS preplaced at_ | EASY-FLO and SIL-FOS are avail- st kd amaae ee 
Ta- the joints...b — using a fast heat- able in rings, washers, shims and EASY-FLO. 


ries ing method such as oxyacetylene other preformed shapes to suit spe- 
ich | torch, furnace, electrical induction, cific joint requirements. 
an- | BULLETIN 17 

| TWO TYPICAL EXAMPLES Gives complete step-by-step 
259 @ instructions for brazing pipe 

| NAVY BUZZER and tubing to fittings with 

ht \ CASE COVER EASY-FLO and SIL- FOS. 
~~ 8 posts and gasket § 
rial 
list 






It covers making vertical 


brazed to cover up, down and horizontal 


with EASY-FLO 











i joints. 
ese wire rings preplaced. 
wen, Assemblies go thru a - 
a INSECTICIDE furnace 1500 a day. " BULLETIN TI-A 
a BOMB noe 8 cae C a ae 
pli- ee ace : overs the brazing of car- 
re- , d bide tips to lathe tools, mill- 
; campgs on ing cutters and other tools 
Ey a: ok and parts with the alloy 
lin- ee EASY-FLO No. 3 using 
EASY _ELO various heating methods. 
259 preplaced. Two 
girls turn out 
on- |} 120 bombs per TECHNICAL 
yhs, | eee. ) BULLETINS 
on A BRAZING PRODUCTION EXPERT IS AT YOUR CALL Contain the results of re- 
a Without obligation one of our field engineers will call and — a all poet we 
on tell you if, where and how you can use the preplacement aie ee ee 
rac- formula to advantage. Write and say when. FOR FULL yale i i i 
& y the Technical Bulletin mail- 
- FACTS IN PRINT write for a copy of BULLETIN 20... ing list. as 
out } wa 


and ‘ , OFFICES ano PLANTS 
the | acy HANDY & HARMAN 2S" 
Y Fennec lace cin seems peerage te dctamae ateeieteaietbdatenieie 


CLevELAND, OHIO DISTRIBUTORS COAST TO COAST 


of ‘ oe ar DETROIT, MICH , © S 
ois é General Offices: 82 Fulton St., New York 38, N.Y. LOS ANGELES, CAL. W herever you are there sa specially quali- 


fied EASY-FLO and SIL-FOS distributor 
handy—ready to supply the alloys promptly 
—and to help you get full benefit of their 
remarkable speed and economy in joining 
metals. For the name and address of the 
nearest one write for the Handy & Harman 
Distributor List. 


ien- 
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TORONTO, CANADA 
DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 
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In our front line aircraft, throughout the world, 
the philosophy of “packaged electronic func- 
tions” developed by Servomechanisms, Inc. 
to a high degree of refinement, insures: 


eh eum eld pz 
e ease of maintenance 


elle) Milciceutelile (collin 


PACKAGED FUNCTIONAL COMPONENTS 













A typical Servomechanisms, Inc. 
analog computer and companion 
transducer featuring plug-in 
components and pre-wired 
chassis — each electronic 
“building block’’ easily 
removable. ..simple to 
check and service. 


For further information on : ce 
specific applications write . oie pees 
to Dept. CLO-5. a t «ening 
WESTBURY DIVISION .POST AND STEWART AVES., WESTBURY, N.Y. 


EL SEGUNDO DIVISION. .316 WASHINGTON ST., EL SEGUNDO, CALIF 
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powdered molybdenum permalloy in- 
ductors. Frequency characteristics, 
temperature effect, size and price of 
the various units are among the topics 
briefly discussed. Also mentioned are 
applications, construction details, and 
accuracy. Torocoil Co. 

Circle No. 64, Reader Inquiry Facility, | 259. 
RESISTORS AND RHEOSTATS— 
Briefly described in a 2-page, 3-holed 
data sheet are fixed and adjustable 
vitreous enameled resistors, as well 
as power rheostats. Specifications are 
presented in capsule form on these as 
well as on oval vitreous enameled re- 
sistors, special-size resistors, and other 
types. Tru-Ohm Products, Div. of 
Model Engineering & Manufacturing, 
Inc. 


e No. 65, Reader |: ry Facility, page 259, 
GENERAL-PURPOSE PUMPS —In 
an illustrated 12-page pamphlet in- 
formation is presented on the M 
model C line of rotary, internal-gear, 
positive displacement pumps for gen- 
eral use in handling non corrosive 
liquids with lubricating qualities. Data 
on the line, including model, oper- 
ating data, packing, pump mountings, 
and pump features, are presented in 
tabular form. Applications are listed 
and manufacturer’s design principles, 
and available modifications are cov- 
ered. A cutaway view, curves, and 
diagrams are used to illustrate the 
various models, which are available 
with adjustable packing, with spring- 
loaded packing, in motor drive units, 
and other models. Tuthill Pump Co. 
Circle No. 66, Reader Inquiry Facility, page 259. 
AUTOTRANSFORMER DIMMER— 
Stressing its silver-surfaced brush 
track, a self lubricating brush, and 
other construction features, illustrated 
4-page brochure also points out the 
outstanding features and_ general 
specifications of a 2000-watt Varistat 
dimmer, as well as other types. A 
variety of controls and other informa- 
tion are briefly discussed. Ward Leon- 
ard Electric Co. 

Circle No. 67, Reader Inquiry Facility, page 259. 
LIQUID POLYMER-EPOXY RESIN 
—Preliminary formulas and applica- 
tions for liquid polymer-epoxy resin 
combinations, assembled in a folder, 
provide information and physical char- 
acteristics for combinations of manu- 
facturer’s liquid polymers with various 
epoxy resins. The combinations have 
applications as embedments and for 
potting, as well as for adhesives and 
coatings. Compounds, varying from 
elastomers to hard resins, are pre- 
pared by co-curing Thiokol liquid 
plymers with liquid epoxy resins. Re- 
sulting characteristics include perma- 
nent flexibility, impact resistance, low 
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AIRCRAFT PANEL BOARD 
— GB-28M, 4” laminate. 
Sawed to shape, holes 
drilled, counterbored and 
countersunk. Machined by 
C-D-F. 


















he 


ARMATURE SLOT 
WEDGES — GB-28M, 
sawed into strips, then 
beveled edges were 
broached to angle of 21° 
23’, and strips were cut 
to exact length. Machined 
by C-D-F. 


GB-112M Dilecto rolled tub- 
ing, smooth edged. Sawed to 
length; drilled and burred 


TERMINAL BLOCK—GB-28M. 


WwW 
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RF COIL FORM — Natural THE NAME TO REMEMBER 


Sawed to shape, grooves INSULATOR — ML rod. Turned on 
milled, corners sanded round. automatic screw machine by C-D-F. > 
Holes were drilled, counter- Grade Ml is a fine weave cotton 
bored, characters stamped. fabric base laminate bonded with 
Machined by C-D-F. a melamine resin. Easy to machine. 


For high heat applications 
C-D-F Melamine Dilecto 
cleanly machined by C-D-F 


As operating temperatures rise, melamine laminated plastics 
can satisfy many requirements for component parts. Glass 
base melamine grades of Dilecto resist elevated temperatures 
—up to 300° F. continuously, 350° F. intermittently. They 
have extremely high impact strength; excellent arc resistance 
and self-extinguishing properties. C-D-F melamine Dilecto 
grades are usually specified for many electrical applications 
requiring high arc resistance, mechanical strength, flame and 
heat resistance. 


C-D-F can supply melamine Dilecto in sheets, tubes and rods 
in the following grades: 


GB-28M— Medium weight glass base laminate with melamine 
resin. Highest mechanical strength; excellent arc resistance, 
high heat and flame resistance; self-extinguishing. Dimension- 
ally stable—little affected by temperature and humidity. 


GB-112M—Lightweight glass fabric with melamine resin. 
Substantially same characteristics as GB-28M. Usually 
produced in thickness less than }%”. 


GM-1—Glass mat base melamine resin bonded laminate. 
A lower cost product suitable for many applications requiring 
arc resistance along with good mechanical strength and 
flame resistance. 


USE COMPLETE MANUFACTURING FACILITIES OF 
C-D-F. Make us responsible for your complete job... from 
laminates to finish machining of components. C-D-F has 
the know-how to cleanly machine melamine Dilecto to close 
tolerances. C-D-F can save you time, money and waste of 
material. And when you make C-D-F responsible for the 
complete job, you know what you’re getting: components 
machined to exact specifications; strict adherence to quoted 
prices; and prompt delivery. 


Write for samples and technical bulletins on melamine Dilecto 
components. Call in a C-D-F sales engineer, tell him your 
problem. He'll help you. 


MELAMINE DILECTO 





NEWARK 13, DELAWARE 








shrinkage, good wetting properties | 
and low temperature performance. 
Dept. E, Thiokol Chemical Corp. 

e No. 68, Reader Inquiry Facility, page 259 
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HERMETIC GERMANIUM 
DIODES—Four-page folder, complete 
with illustrations, present data on 
subminiature diodes available in 17 Po 
RTMA types, including 3 JAN-ap- 


tin 
proved diodes, as well as other types | 24 HOUR 


made to satisfy special requirements. bl 


Emphasis is placed on the glass-to- DELIVERY cu 


metal seal produced by a special 


a ' in 
process of fusion sealing at high tem- | FROM STOCK! , 
peratures. Other advantages are | ® tu 


| pointed out and information on elec- | 
trical specifications are presented in 
tabular form. Eight new types are | 
presented and the availability of the | 
diodes in volume quantities is pointed | 


r ry | | out. Semiconductor Sales Dept., | 
]/ | | Hughes Aircraft Co. 
y Circle No. 69, Reader Inq Focility, pose 259 


PRESSURE AND VACUUM Our stock of more than a 
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GAUGES — Catalog 7001 containing million relays — in over a 

-+. for applications re- 32 pages, describes many types of thousand different types 

quiring low electrical pressure and vacuum gauges ‘used to — is the world’s largest. 

noise, low and constant measure vacuums as great as 10-1?! Don’t delay your produc- 

contact drop, high cur- mm of mercury and pressures as high seed yd nanan Fad ee or 

& as 150,000 psi. Catalog covers indi- smaii quantities of relays 

{ ee and mini cators, recorders, pneumatic and elec- of any type. 

se tric controllers and pneumatic trans- , : 

mission. Information is presented in Telephone, wire or write 


| tabular form for ready reference. In- for quotations. 
dustrial Div., Minneapolis-Honeywell 
Regulator Co. 


a 
~: . - arn Se 
ircle No. 70, Reader Inquiry Facility, page 259 “ 





VARIABLE TRANSFORMERS—Cut- 

away view, photographs and other il- 

SELSYNS lustrations are used to describe a wide 

ROTATING THERMOCOUPLE and vera . 7 ee: - 

| cluding the isolated-primary, high- 

STRAIN-GAGE CIRCUITS | temperature and high-frequency types 

ROTATING JOINTS of variable transformers. Containing 

GUN-FIRE CONTROLS specifications and applications of var- 

DYNAMOTORS etc. ious types, catalog discusses general 

definitions of the transformers and 

— — of — available for standard =| future developments of the line. In- 
special applications. 


| formation is presented on ganged as- 
Brush holders and coinsilver slip rings avail- | semblies, a small model with a newly 
able for use with Silver Graphalloy Brushes. 


designed brush assembly, 3-phase 
models, and many other types. One| NEW AND MORE “a 
OTHER GRAPHALLOY PRODUCTS: = 


page is devoted to special types and | COMPREHENSIVE (oor Ss 
en Y 
ales 
| Circle No. 71, Reader Inquiry Facility, page 259 = 2 
6 


EXTENSIVELY USED IN 










Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 


another to circuit diagrams. Standard | 
| Electrical Products Co. 1953 
|‘ ouibied , RELAY SALES | “55 <4, 
Pump Vanes. 


| KOVAR GLASS SEALS—Kovar alloy-| CATALOG A. 
| glass terminals for hermetic sealing 
are discussed in a 36-page catalog. | WOW GSASY 
| Construction details are covered and | Be sure to send 
1059 NEPPERHAN AVENUE * YONKERS, NEW YORK | advantages are stressed. Provided is| for your copy 
a design section containing informa- | 





Write us for Data Sheets and further information. 


‘ ' 

‘ ' 

‘ ' 

; 7 Please send date on Graphalloy BRUSHES ond CONTACTS ; . } | f 1 . D Telephone 
> y »- . « ‘ £ > 

©] send dete on BUSHINGS. + | tion helprul to engineers. ata are | SEeley 8-4146 

‘ ' | presented for transistor bases and 

3 as 

‘ ' 

‘ ' 

4 ' 

‘ ' 

‘ ' 

‘ ' 

‘ ' 


petiiniminesiniiasdepdanuneed . : : s 
NAME & TITLE covers for soft soldering, multiter- | 
| 


COMPANY Uh minal headers, standard single ter- 
STREET ee | minal, crystal holders, and _ tubular | Z__833 W. CHICAGO AVE. 
: = — : | button-type seals. Specifications are | DEPT. 2, CHICAGO 22, ILL. 
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CLAUSS FINE 
WIRE SCISSORS 


Points small for close-cut- 


CLAUS; 
FILAMENT SNIPS 


Tremendous leverage for a 
ting—available with one small tool—blades small 
blade saw-toothed for angle enough for close toler- 
cuts to point wire, helpful ances, handles designed to 
in some resistor manufac- keep nails from digging 
turing—or with both blades into palms when in use. 
plain for straight cutting. 





w 


CLAUSS NON-MAGNETIZABLE 
RUSTLESS TWEEZERS 


#227—Magnetizable chrome-plated surgical steel, 
A plain points, length 4% inches. 
# 55—Non-magnetizable stainless steel plain points, 
length 4% inches. 


#226—Magnetizable chrome-plated surgical steel, ser- 
rated points, length 4% inches. 
B #230—Non-magnetizable bronze, serrated points : - 
length 4% inches. 7h f ry) D 
#231—Non-magnetizable stainless sfeel, serrated @ IRA Y fps } 
points, length 4% inches. \ ie A ) 


C #AA—Magnetizable stainless steel, plain points, 
length 4% inches. 


e 4% 
/-.) 


D # 5—Non-magnetizable stainless steel, needle-points 
length 41% inches. 






ea DESIGNED THE 
PRECISION TOOLS 


FOR PERFECT PERFORMANCE FASTER 


These tools were developed by the workers themselves—the women and men 


HOT HAMMER FORGED 


on the job—the result of close collaboration with our own engineers. 
Consult Clauss on your requirements, a supplier of dependable 


tools to all types of industry. 


Contact Your Industrial Supplier 


ot Mit ye lltce = " 
[erixjamdlint 
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AT NEW 
LOW COST 





For Inverting D.C. to A.C... . Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 





“* 6-RSD 
“¥]12-RSD 
“32-RSD 
110-RSD [ ; 25 _ 
*12T-HSG 25 : 96.45 
110AT-RHE 11 








There is an ATR model for most any application. 
* Available» with leather carrying hondle 





“A” Battery Eliminators, DC-AC Inverters, Avte Radio Vibrators 


American Tetevision 2 Ravio Co. 
Zualty Products Since GSI 
SAINT PAUL’ 1, MINNESOTA—U. S. A. 


a 









also given on stand-off terminals, dual 
lead terminals, bulb-type terminals 
and a host of others. Stupakoff Cer- 
amic & Manufacturing Co. 


Circle No. 72, Reader Inquiry Facility, page 259. 


HERMETIC TRANSISTORS — Two 
separate illustrated data sheets pro- 
vide information on Type 2N32 point 
contact type transistors and Type 
2N34 junction type p-n-p transistors, 
In each case the transistors are de- 
scribed, their features pointed out, 
and their applications and ratings are 
given. Electronics Div., Sylvania Elec- 
tric Products Inc. 

Circle No. 73, Reader Inquiry f ty, page 259, 


SILICONE RUBBER PRODUCTS-~ 
Stressing the advantage of silicone 
rubber by means of a series of curves, 
illustrated 8-page catalog describes 
features of the materials, available 
forms, and various hardnesses in 
which the products are made. In- 
cluded in the line are O-rings, rein- 
forced diaphragms, oil seals, and 
molded shapes for many industrial 
| uses. Garlock Packing Co. 

Circle No. 74, Reader Inquiry Facility, page 259, 


TOGGLE CLAMPS-lllustrated 2- 
page catalog sheet describes the fea- 
tures of three models, V-1, V-2, and 
V-3. Pressure ratings, dimensions and 
other data for each of the clamps are 
provided. Emphasis is on the design 
which is said to provide double the 
usual clamping pressure with the 
same pressure on the handle. Erico 
Products, Inc. 

| Circle No. 75, Reader Inquiry Facility, page 259 





| POTENTIOMETERS AND RHEO- 
| STATS—8-page catalog, complete 
| with charts and other illustrations, 
describe a line of wire-wound poten- 
tiometers and rheostats for military 
and commercial use. In addition to 
the specifications given on available 
types, data are provided on how to 
choose wire-wound controls, as well as 
how to specify wire-wound control 
requirements. A table listing type des- 
ignation and identification for JAN- 
R-19 wire-wound potentiometers is 
included. Much useful engineering 
reference material is provided. Re- 
sistor Div., P. R. Mallory & Co., Inc. 
Circle No. 76, Reader Inquiry Facility, page 259 





AUTOMATIC INSTRUMENTA- 
TION —6-page bulletin, 14-1, de- 
scribes various ElectroniK instruments 
which will help speed research and 
test problems. The bulletin briefly 
covers the way such instruments can 
help the design engineer and in- 
cludes descriptions of various servo- 
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Why FLEXLOCs 
are better locknuts 


Compare the features of FLEXLOCs 
with those of any other nut, and 
you'll readily see why we say they 
are better locknuts. 


FLEXLOCs are one piece, all metal. 
They require no lockwasher, no cot- 
ter pin, no auxiliary locking device to 
keep them on a bolt. They are not 
affected by moisture, dust or high 
temperatures. Standard FLEXLOCs are 
designed for temperatures up to 550° F. 


FLEXLOocs are stop and lock nuts. 
They won’t work loose once their 
locking threads are fully engaged; 
;a therefore they stay put anywhere on 
| 4 a bolt. Seating is unnecessary. And 
. FLEXLOCs can easily be removed from 
D a bolt and reused again and again 
ff without losing their locking ability. 
D) iS 
a 


| 1 
) : , | . P 


THE HARRINGTON COMPANY, hoist maker since 1876, uses a 
FLEXLOC Self-Locking Nut to hold the brake mechanism on its 
Bearcat Electric Hoist. This nut has proved an effective solution 
to a difficult problem. 






























For more information about FLEXLOCs 
and samples for test purposes, see 
your FLExLoc distributor, or write 
SPS, Jenkintown 9, Pa. 


LOCKNUT DIVISION 
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JENKINTOWN PENNSYLVANIA 
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Crosley’s ‘‘Shelvador” refrigerator line, twice awarded 
the Fashion Academy Gold Medal for advanced styling, adds to its 
laurels with this beautiful ‘‘Twin Automatic.”’ A medal for smart 
production engineering might well be awarded too, for Crosley 
incorporates the use of efficiently designed Riverside electrical com- 
ponents that can be installed quickly, easily, and inexpensively! 


We deliver these sub-assemblies completely fabricated, ready for 
installation. Thus, along with assembly savings, Crosley avoids 
upkeep of the specialized facilities required to produce such electrical 
components, a considerable saving in itself. 

The design and production of wiring assemblies is a 
highly specialized business . . . and a Riverside 
specialty! Our Engineering Department is devoted 
solely to solving wiring problems . . . while specialized 
production equipment and skilled personnel translate 


ie U, > 
its recommendations into efficient, economical “‘pack-_ / IG ingen 
aged wiring.”’ It will pay you to send prints or details Noire 


AN; 
ine. 


of your product wiring problem for design suggestions 
and a firm quotation. There is no obligation. 


Attending the Refrigeration and Air Conditioning Exposition? Watch 
our rubber molding equipment turn out souvenirs while you wait 
.. see what we're making for appliance manufacturers. . talk over 
your product wiring problems. Writeit down now—Booth No. 842! 


5 iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 
10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
































components and accessories. Included 


ELECTRICAL 


are various recorders, mercury 
switches, converters, amplifiers and 
balancing motors. Minneapolis-Honey- 
Regulator Co., Industrial Div. ; 
e No. 77, Reader juiry Facility, | 259. 


ELECTRONIC PLUG-IN UNITS-— 
After discussing company’s facilities 
and experience, illustrated pamphlet 
discusses the variety of the company’s 
products, which include approximate- 
ly 20 types of plug-in components for 
use in frequency dividing, counting, 
pulse generating, amplifying, and 
other circuits. These plug-in com- 
ponents can be utilized in almost all 
electronic equipment, since most of 
them have been designed to operate 
from both positive and negative power 
supplies. Pointed out is the greater 
mechanical and_ electrical _ stability 
achieved by sealing all electrical parts 
with a MIL-V-173A approved fungi- 
cidal varnish. One page is devoted to 
a partial tabulation of standard units 
and several others provide specifica- 
tions and circuit diagrams. Electronic 
Engineering Company of California. 
Circle No. 78, Reader Inquiry Facility, page 259. 


PUSH-PULL CONTROLS — Illus- 
trated catalog describes manufactur- 
er’s four basic types of controls which 
are available in both standard and 
custom-designed models. Text and 
illustrations are used to provide in- 
formation on the wide range of com- 
binations of push-pull controls, as 
well as locking devices, mounting 
clamps and other fittings. Arens Con- 
trols, Inc. 

rcle No. 79, Reader Inquiry Facility, page 259 


TITANIUM FABRICATION — Four- 
page pamphlet discusses apparatus 
available and processes used to pro- 
duce close analytical control in proc- 
essing and fabricating titanium. Dis- 
cussed are specific shapes produced 
with controlled porosity and_ stated 
density. Illustration shows _ typical 
parts produced, facilities available, 
and other technical data. The Brush 
Laboratories Co., Div. of Clevite 
Corp. 

Circle No. 80, Reader Inquiry Facility, page 259. 


HIGH-PRESSURE PUMPS—Pertorm- 
ance curves, diagrams and other illus- 
trations are contained in an 8-page 
catalog describing a series of rotary, 
internal-gear positive displacement 
pumps designed for hydraulic service 
where the operating pressure does not 
exceed 400 psi. Discussed are advan- 
tages of the series, which have 
spring-loaded packing, are uni-direc- 
tional and are capable of being 
driven at direct motor speeds up to 
1200 rpm on liquids of light or 
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Check these advg 


¥ LIGHT WEIGHT— 


specific gravity range 1.04-1.06 means 
more pieces per pound. It is ¥2 the weight 
of aluminum. 


¥ DIMENSIONAL STABILITY— 


ability to retain its dimensions under vary- 
ing temperatures, humidity and load con- 
ditions. 


¥ UNLIMITED COLORS— 


Koppers Polystyrenes are made in crystal- 
clear transparent or in any desired color. 
Color-matching equipment of the latest 
design assures accurate matching of colors. 


\ CHEMICAL RESISTANCE— 

resists all concentrations of most acids and 
alkalies. 

¥ ELECTRICAL PROPERTIES— 


highest in dielectric strength, lowest di- 
electric constant, lowest power factor of 
all rigid thermoplastics. 


Vv RELIABLE UNIFORMITY— 


strict control over all raw materials, plus a 
unique production process, enables Kop- 
pers to make polystyrene of unequalled 
uniformity. 











ain, 


KOPPERS 
WwW 


¥ REPRODUCTION OF MINUTE DETAILS— 


easy moldability permits exact reproduc- 
tion of intricate surface patterns for deco- 
rative effect or copying in miniature. 


v¥ NON-TOXIC— 


perfectly safe for applications which bring 
it in contact with food and liquids since it 
will not affect them in any manner. Hard, 
non-porous surface can be easily and 
thoroughly cleaned. 


Vv NON-SHATTERING— 


accidental breakage does not produce dan- 
gerous slivers or sharp edges capable of 
cutting. 


¥ PLEASANT TO THE TOUCH— 


smooth surfaces of Koppers Polystyrene 
do not irritate the skin or nerves, give a 
pleasant, “warm” feeling when handled. 


¥ LOW costT— 

no other basic material has the unique 
combination of desirable characteristics 
inherent in Koppers Polystyrene at such 
low cost. Uniform high quality assures a 
minimum of rejects and additional low 
unit costs. 


Write for further information on Koppers 
Polystyrenes and Modified Polystyrenes. 






KOPPERS 


POLYSTYRENES 


Type 3 General Purpose 


Type 7 
Type 8 
MC-185 
MC-301 


MC-305 
MC-309 


MC-401 


MC-405 


MC-409 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


Polystyrene 


Improved Heat 
Distortion Temperature 


Highest Heat Distortion 
Temperature 


High Impact, Lowest 
Water Absorption Rate 


High Impact, Improved 
Heat Distortion 
Temperature 


High Impact, Easy Flow 
High Impact, Highest 
Heat Distortion 
Temperature 


Medium Impact, 
Improved Heat 
Distortion Temperature 
Medium Impact, 

Easy Flow 


Medium Impact, Highest 
Heat Distortion 
Temperature 







KOPPERS COMPANY, INC., Chemical Division, Dept. EM-103, PITTSBURGH 19, PENNSYLVANIA 


SALES OFFICES: NEW YORK - 
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BOSTON - 
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BAD SCALE 


Why Westinghouse portable instruments 


are easier to read 


Try this little experiment to find out 
for yourself why one of the two 
portable instrument dials shown 
above is easier to read than the 
other. Find 7 on each scale. Then 
try to locate 12.6. Pick any odd 
number or any number and decimal 
from 1 to 20 and find it on each scale. 

Notice that you can read the scale 
at the top easily and accurately. The 
scale at the bottom is difficult to read. 
You have to puzzle over it and guess 
at some readings. 

Laying out an instrument scale re- 
quires a great deal of thought and 
planning to avoid results like that 
shown in the lower scale. Poorly laid 
out scales like this are far too com- 


you can 6 SURE...1¢ is 


Westinghouse 





COMPANY 


ADDRESS 


- 
| 
| 
| 
| 
| a smite . al 
| 
| 
| 
| 
| 
| 


—STATE 


mon. Westinghouse portable instru- 
ments are a pleasure to use because 
the scale divisions are well planned 
for fast, easy, accurate reading. 
Another reason Westinghouse 
dials are easier to read is because 
they have an exclusive baked resin 
finish that stays white. It provides 
permanent protection against dis- 
coloring, crazing or chipping under 
all atmospheric conditions. This is 
especially important in portable in- 
struments which are often carried 
from place to place and used under 
poor lighting conditions. }-40432 


EVERYTHING YOU NEED IN 
METERS AND INSTRUMENTS 





FREE CATALOG For more information about the COMPLETE LINE of 
Westinghouse portable instruments, write for Catalog CS 43-100 or send 
this coupon to Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Pa. 
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medium viscosity. Pumps are available 
in seven sizes. Specifications and prin- 
ciples of operation are given. Tuthil] 
Pump Co. 

No. 81, Reader Inquiry F lit 


INTERNAL INSULATORS FOR 
TUBES—FEntitled “Internal Insulators 
for Electronic Tubes,” a 4-page illus- 
trated pamphlet provides information 
on the mechanical and electrical prop- 
erties required in vacuum tube jp- 
sulators. Lava and synthetic ceramics 
are then described in relation to these 
requirements, as well as to the pre- 
cision, design and other factors re- 
quired. Included on the back cover js 
a property chart for the materials 
discussed, American Lava Corp. 

le No. 82, 


Reader Inquiry Facility, page 259 
SILICONE PRODUCTS-—In its Tenth 
Anniversary publication, containing 
22-pages, manufacturer lists a number 
of tall tales together with facts con- 
cerning its silicone products. Applica- 
tions covered and reference jis 
made to other publications presenting 
more detailed data on silicone dielec- 
trics, lubricants, and other items. Dow 
Corning Corp. 

, No. 83, Reader Inquiry ty, page 259 


are 


RELAYS-—Specifications, curves and 
data are provided for a series of 
relays, including sealed relay models. 
Included in the line are also a midget 
telephone-type model, a type with- 
standing a vibration of 20 g, and 
other types. Information is provided 
on contact combinations, contact ma- 
terial, and operating sensitivity. Also 
covered are specifications for as well 
as data on the type D1 relay featuring 


a molded coil construction. Davis 
Electric Co. 

Circle No. 84, Reader Inquiry F ty, page 259 
DRY-TYPE TRANSFORMERS- 


Stressing the available four basic types 
of construction, and presenting data 
on the complete line, 8-page catalog 
describes a group of dry-type trans- 
formers in which Class B and C in- 
sulation materials are used through- 
out. Advantages are pointed out, 
applications are mentioned, and di- 
mensional drawings are 


ASA standards. Hindle Transformer 
Co., Inc. 
Circle No. 85, Reader Inquiry F 59 


PASTE ALLOY SOLDERS—4-page 
bulletin describes a line of flux-con- 
taining solder and brazing alloys. In- 
cluded are line drawings showing the 
manufacturers two - part 
method which involves pre-applica- 
tion of paste to the part with sepa- 
rate heat application. A chart, used 
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included. | 
Transformers meet NEMA, UL, and | 
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ELECTRIC A\SHEETS 


From a new dock on the Licking 

River, then up and down the Ohio 

and the Mississippi, glide many barges 
loaded with Newport high-quality electrical 
sheets for motor and transformer manufac- 
turers. Great tonnage also moves byrailand 
by truck—sheets which match exactly your 
own analysis and specifications. By equal- 
ing the precision controls of thousands of 
customers, Newport has become an integral 
and worthy part of their operations, and 
has demonstrated how standard laboratory 
control and inspections produce lower core 


losses, less aging, increased permeability. 


Let us gives you complete information. 


wiwroet 


ECONOMICAL WATERAIL DELIVERY 


SET sal Nvee perren MOTORS 


PRODUCTS OF 
NEWPORT STEEL 


Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Electric Weld Line Pipe 
Hot-Rolled Sheets 

Galvanized Sheets 
Galvannealed Sheets 
Colorbond Sheets 

Hot-Rolled Pickled Sheets 
Electrical Sheets 

Alloy Sheets 

Roofing and Siding 

Eave Trough and Conductor Pipe 


Culverts 


CORPORATION 


NEWPORT, KENTUCKY 








































Whiteprinter...° 


says Dana H. Bennett 







“Engineers Rate 
the COPYFLEX 93 


as the Top 


Bruning Drafting Room Specialist 


“Yes, wherever I’ve sold a 
COPYFLEX 93 — and I’ve sold plenty 
of them—engineers and draftsmen tell 
me there’s nothing like it for speed- 
ing prints. 

“They find it the finest heavy- 
volume whiteprinter available. And 
they like its continuous high-speed 
production of top quality, dry, ready- 
to-use prints from either sheets or 
roll stock. Its vacuum feed permits 
easy insertion of curled originals. 


From Pencil to Print, only 
BRUNING has everything 


COPYFLEX Whiteprinters 
Drafting Machines 
Tracing Papers and Cloths 
Surveying Equipment 
Drafting Furniture 
Drawing Instruments 
Sensitized Papers, 
Cloths, Films 
Electric Erasers 
Complete Line of Drafting 
Supplies and Equipment 


~, 
CHARLES BRUNING COMPANY, INC., Dept. E103 | 
4700 Montrose Ave., Chicago 41, Ill. 
C) Please have a Drafting Room Specialist call. | 
(0 Send me free booklets on COPYFLEX. 
[) Show me COPYFLEX in action | 
(no obligation). 
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“On top of this, the ‘93’ needs no 
expensive ventilation or plumbing.” 

From prints to pencils, Bruning- 
trained men like Mr. Bennett can fill 
every drafting requirement. 

You receive “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment to 
help you turn out better work in less 
time at lower cost. Send coupon to- 
day for more facts and figures on 
Copyflex. 





MODEL 93 COPYFLEX 


Et 


Everything for the Engineer and Draftsman 





to illustrate the melting ranges of each 
solder and brazing alloy type, is color- 
coated to indicate whether the paste 
alloy is designed for electrical or 
mechanical connections. Fusion Engi- 
neering. 

Circle No. 86, Reader Inquiry F page 259, 
FREE-RUNNING LOCKNUT-In an 
illustrated 4-page brochure informa- 
tion is provided on a seating-type, all- 
metal, free-running, reusable locknut, 
Theory of operation is described and 
ability of nut to withstand tempera- 
tures up to 1600 F without thread 
seizure is stressed. Other data are also 
included. Klincher Locknut Corp. 
Circle No. 87, Reader Inquiry Facility, page 259, 


COMPONENT SHOCK MACHINE- 
In a 4-page brochure technical and 
performance data on the Type 20 VI 
component shock machine are _pre- 
sented. Machine is designed for use 
in developing and testing components 
that must withstand shocks required 
by military services. Covered are di- 
mensions, construction features, and 
operation. Included are calibrated 
performance curves for use in testing. 
The Barry Corp. 

> No. 88, Reader Inq ty, page 259 


RELAYS AND SWITCHES — Data 
and applications of a series of relays 
and switches are presented in an 
illustrated 4-page pamphlet. Included 
are specifications on a miniature type, 
a sensitive relay, and a general-pur- 
pose relay. Also discussed are stack 
switches which can be provided to 
meet customer’s requirements. Cov- 
ered are the ratings and construction 
of available snap switches. Jaidinger 
Manufacturing Co. 

rcle No. 89, Reader Inquiry Facility, page 259. 


COST OF NYLON PARTS—Fntitled 
“How to Calculate the Material Cost 
for Nylon Parts,” four-page brochure 
provides a three-step procedure for 
determining whether the use of nylon 
is economical. Also included are other 
considerations involved in specifying 
injection molded parts. Nylon Molded 
Products Corp. 
Circle No. 90, Reader Inquiry Facility, page 259. 
OVERLOAD RELAYS—In a_ four 
page bulletin, text and _ illustrations 
are used to explain the hydraulic- 
magnetic operating principle of the 
Type C Silic-O-Netic overload relay 
which has a hermetically sealed time 
element with only one moving part. 
Electrical specifications are included 
in the engineering data supplied. A 
typical application is also described 
and illustrated. Heinemann Electric 
Co. 

Circle No. 91, Reader Inquiry Facility, page 259. 
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: Simple or complex, standard or special, Hermaseal makes them all, 2-electrode 
LET HERMASEAL HELP YOU crystal holder bases, standard octal headers up to 18-terminal headers available 

in complete range of sizes, styles and patterns. Hermaseal can do the wiring and 
WITH HEADER AND supply enclosures, with either dry air fill or vacuum-pumped and pressure-filled 
Ee ae ASSEMBLY with dry nitrogen, for relays, transformers, choke coils, etc. Hermaseal hermetically 
PROBLEMS! sealed assemblies meet all specifications, are available in wide range of sizes and 
adaptations to meet specific requirements. 


» 259. 
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When you need Tubular Button End Caps for condensers ... end caps that must 


END CAPS FOR CONDENSERS meet high quality standards .. . yet cost is a factor... and, you need them in a 
FIVE STANDARD SIZES 
TO FIT MOST NEEDS! 


hurry ... call on Hermaseal!! 





Hermaseal is a top specialist, a pioneer in hermetically sealed terminals, sealed 
headers and allied parts for the radio-electronics industry. 
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-aulic- HERMASEAL GLASS SEAL You can save time, cut down on rejects because Hermaseal Seal Tubes have 
vf the TUBES HELP SPEED-UP metolized ends for easy soldering to end caps. Hermaseal Seal tubes are available 
relay W447) G in a wide range of stock and special styles and sizes. 
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THE HERMASEAL COMPANY, INC. 


ELKHART 15, INDIANA 





age 259. 


RING OCTOBER 1953 249 





CAN’T AFFORD TO 


Gamble 


Ly | 
WIRING 


Flay Sate 
Protect Your Product’s Reputation 
with UNILECTRIC WIRING SYSTEMS 


Year atter year .. . for over ten years 
. .. UNILECTRIC has produced millions 
of wiring systems, for more than 150 
leading manufacturers of electric and elec- 
tronic products. They meet the most exact- 
ing requirements and provide substantial 
savings to each customer. 


aed 


There is Only ONE — 
Standard of Quality at 
UNILECTRIC 


This intricate wir. 
ing harness for a 
jet auto pilot must 
meet the most 
rigid specifica- 
tions. A pilot's 
life and perhaps a 
major battie de- 
pend on it. 


The same work. 
manship . . . the 
same standards of 
quality protect 
your product wir- 
ing ond your pro- 
duct’s reputation 
for dependability. 


BE SURE 


Make the 
UNILECTRIC 
Quality 
Shia: 
YOUR Standard 


To assure utmost 
dependability plus 
cost saving engi- 
neering assistance, 
low-cost. produc- 
tion, and ‘‘on- 
schedule deliv- 
ery’’, investigate 
UNILECTRIC today. 


Investigate UNILECTRIC Today! 


| EIT PY 7 o 


Moncfactured by 
UNITED MANUFACTURING & SERVICE CO 


th 6th Street +. Milwaukee ed 








Feature Article Reprints 


SELECTED feature articles from each 
issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for 
convenient filing and to avoid muti- 
lating copies of the issue. 

New or recent reprints available 
through the Reader Inquiry Facility 
are related articles on selected sub- 
jects; reader may secure single copies 
without charge. Following this listing 
of free reprints are combined reprints 
of several related articles on selected 
subjects; copies are available at prices 
stated, on orders accompanied by re- 
mittance, 


Titles Available Through 
Reader Inquiry Facility 
Note that each reprint described 
below carries a key number which is 
repeated in the reprint subject list in 
the Reader Inquiry Facility. On one 
of the postpaid return cards, circle 
numbers for the reprints wanted and 
mail. Quantities are limited, and when 
the initial supply for any title is dis- 
tributed the item is withdrawn and 
no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints 
are now available for distribution; 
single copies may be secured without 
charge through the Reader Inquiry 
Facility or by letterhead request. 


Ceramic-Metals for Component De- 
sign, October 1953, 8 pages. Types 
of ceramic-metal aggregates, prop- 
erties and applications; for highly 
stressed and wear-resistant parts in 
high-temperature service. (120) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve product performance. 


(117) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can 
be supplied. Only those titles listed 
below are still available through the 
Reader Inquiry Facility and quanti- 
ties in some instances are low. 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new mate- 
rials and composite structures im- 


portant in the functional design of 
electrical insulating systems. (128) 


Relay Standardization, September 
1953, 12 pages. Summary report 
of 22 papers presented by makers 
and users in a symposium on stand- 
ardization of relays for military elec- 
tronics. (124) 


Solderless Electronic Assembly with 
Cellular Units, September 1953, 4 
pages. Structural system for printed 
circuit components developed at 
NBS for automatic assembly. (125) 


How to Specify Integral-Horsepower 
Motors, September 1953, 4 pages. 
Check list of choices available to 
guide in identifying a motor needed 
for a given drive. (126) 


Aluminum Casting Alloys, August 
1953, 8 pages. Composition, foun- 
dry considerations and _ properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 


ings. (129) 


Thyratron Power Supplies, August 
1953, 8 pages. New thyratron cir- 
cuits for inductive loads that give 
fast response and high current ca- 
pacity on a-c and d-c applications. 


(132) 


Biased Rectifiers Applied to Magnetic 
Amplifiers, August 1953, 4 pages. 
How substantial savings are ob- 
tained on d-c controls by bringing 
magnetic amplifier into play only 
when control action is needed. 


(135) 


Automatic Assembly of Electronic 
Equipment, July 1953, 12 pages. 
Design of a completely automatic 
production line for a radar chassis, 
using component attachment ma- 
chines, printed circuits and dip 


soldering. (118) 


Drawn Parts of Stainless Steel, July 
1953, 8 pages. Case histories and 
specific suggestions on design and 
fabrication factors that influence 
cost, appearance and _ performance. 


(131) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
control systems developed by Ford 
engineers to transfer parts between 
automatic-cycle machine tools. 


(121) 


Logical Spring Tolerances, July 1953, 
4 pages. Nomograph based on ac- 
tual machine capabilities replaces 
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f PET Universal Motor Parts 


a leading manufacturer of portable 
tctric tools, PET is closely associated 
th motor parts performance and re- 
urements. PET engineers are con- 

tly faced with the demands of proper 
pplication of motor parts. The out- 
landing performance of PET Motor 


large-scale production and testing. Get 
the details on PET parts—mail the cou- 
pon at right. 


Sizes and Features 


Sizes from approximately 1 /20th to 1 hp. nominal 
rating. Standard laminations are AU, BU, and 


T-FIBLD BY THERMOCOUPLE 
Ty HELD BY RESISTANCE 


CHARACTERISTIC CURVES 
MODEL 556 ORILL 


STALLED TORQUE 
36.5 FLALBS @ 215 


GEAR RATIO*318T0) 


Typical Performance Curve of PET Universal 
motor used in a /-inch drill. We can supply 
PET parts with a variety of characteristics 
that will best meet your product's operating 
conditions. 


Bulletin contains details of PET facilities, design and construc- 
tion of PET parts, and sizes, ratings, and dimensions. With this 
we'll send you PET’s Application Data Sheet, outlining the most 


important considerations in the application of 
motor parts. 


KU. Others available. 


Field Cores can be accurately ground to plus 
.000, minus .002 inch, or closer tolerances where 
required. 


once in PET power tools is ample evi- 

nce. of the ruggedness of PET design 
31) *dconstruction. 

This is a plus-service you get in PET 

liversal Motor Parts—the test of long 
in Our Own products. So when you 
ify PET Motor Parts in your prod- 
you can depend on getting the qual- 

0 which PET stakes its own reputa- 


Motor Division, Portable Electric Tools, Inc. ©M-103 
200 West 83rd Street, Chicago 20, Illinois 


Please send me PET Motor Parts Bulletin and 
application data sheet—no obligation. 


Field Coils completely assembled and taped be- 
fore dipping and baking, for better insulation, 
greater strength, better protection against moisture. 


Armatures double dipped and baked for high 
mechanical strength and protection against oil 
and moisture. 


July 
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Commutators diamond turned to insure precise 


21 = _ 
a. PET’s large engineering staff and ex- are 


953, ‘ve production facilities assure ample 
ac- Ting service and the economies of 


aces 


Title 


namically balanced to assure long brush wear 
and freedom from vibration. 


Company. 
MOTOR DIVISION @ PORTABLE ELECTRIC TOOLS, INC, 
200 West 83rd Street, Chicago 20, Illinois 
Phone HUdson 8-1500 
Makers of the famous PET Power Tools 


MAIL Address. 
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New design pre-adjusted brush 
assembly maintains almost uni- 
form pressure from full-brush to 
no-brush...assures longer, more 
reliable operation. Easy to insert 
——uses only two screws 


obligation? 
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Write tor new 18-page Catalog No. 553-5 with full 
specifications and prices on the full Adjust-A-Volt 
line ranging from 0.34 to 16.8 KVA 


SO ese ie ee GRU a 
2240 E. THIRD ST. * DAYTON, OHIO 


variable auto-transformers 


for smooth, continuous control of 
Voltage * Power * Speed « Heats Light 


The highly efficient, new 3000B Adjust-A- 
Volt, latest in variable transformer de- 
sign, gives excellent regulation. Junction 


It's ruggedly constructed for standard 
bench, panel mounting or built-in appli- 
cations. Input from 115 V, AC line—out- 
put ranges from 0 to 135 V. Max. rating 
4000 VA. Ganged assemblies provide for 
series, parallel or polyphase operation 
with a single knob 





Compact, efficient Type 
300BU is ideal for 
built-in applications 


For Resiliency 
and Strength 


use 


“IMPROVED’S” 
SILVER OVERLAY OR INLAY 


Among the many fine quality “IMPROVED” products, will be found 
fine or coin silver permanently bonded to the non-ferrous base metal 
most suitable for your application. 

You will have the high electrical conductivity of a solid silver con- 
tact while enjoying the strength, resiliency and economy of the non- 
precious metal as a supporting base. 

Maximuni width 5” — Minimum width 14” — Minimum thickness .003” 
— Maximum tolerance 5% all dimensions. 
Why not send us your blueprints or specifications for quotation without 


Write now for free booklet, 
“The Story of Laminated Metals” 


The Home of IMPROVED Service 
Rhode Island's largest manufacturer 
of Laminated Metals 


Se The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 





rule-of-thumb and traditional block- 


ELECTRICAL 


tolerance tables for coil springs. 
(122) 


Power Factor Measurement, July, 


August 1953, 20 pages. Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications 
on non-sinusoidal power sources 
such as electronic rectifiers; a meth- 
od of power factor analysis for non- 
sinusoidal wave form. (139) 


JIC Electrical Standards for Industrial 


Equipment, June 1953, 16 pages. 
Complete text of the revised stand- 
ards adopted in March, with all 
changes shown in bold face. (114) 


All-Printed Circuit Electronic Assem- 


bly, June 1953, 4 pages. Rubber- 
backed printed circuit connector 
system combined with printed cir- 
cuit chassis elements eliminates sep- 
arate connectors and most hand 
wiring. (133) 


Precipitation - Hardening Stainless 


Steels, June 1953, 8 pages. Two new 
corrosion-resistant alloys—a deep- 
drawing type and a high-strength 
material with good stability; both 
good for service temperatures up to 


600 F. (134) 


Qualification Testing of Control Re- 


lays, June 1953, 4 pages. Rapid test 
reproduces four types of actual serv- 
ice conditions; test results point to 
greater emphasis on reliability and 
several specific design improve- 
ments for industrial control service. 


(136) 


Temperature-Humidity Evaluation of 


Plastics, May 1953, 8 pages. Real- 
istic data for appraising electrical 
performance under severe environ- 
mental conditions, based on results 
of special cycling tests. (115) 


Application Factors for Electrical Re- 


solvers, March 1953, 8 pages. Ways 
of using these motor-like com- 
ponents as control elements in auto- 
mation of industrial processes. (119) 


Adjustable-Speed Drives, November 


1952, 24 pages. Concise, complete 
and systematic survey of all the 
various types of electric motors, 
power conversion systems and con- 
trol methods available to solve ad- 
justable-speed drive problems; a 
guide for the selection of the proper 
drive for a given machine; compre- 
hensive 8-page bibliography  in- 
cludes references to texts and art- 
icles bearing on current trends. 


(128) 


Wider Design Opportunities with the 


New Phenolics, June, July, and 
August 1952, 28 pages. Combined 
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that builds dividends 
Delco Motors 


ts coal 


Delco integral motors are one item of manu- 
facturing cost that does not come under the 
head of “‘variable.’”’ They are so consistently 
dependable in operation that they havea stabi- 
lizing effect on production costs—and on divi- 
dends. 


There are Delco motors for most applications— 
motors that will fit into your needs. A sales 
engineer from any one of the offices listed below 
will respond to your inquiry. 
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DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 





Explosion-Proof Motor Open Ball-Bearing Motor 
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Totally Enclosed Motor Totally Enclosed Fan-Cooled Motor 





SALES OFFICES: Atlanta * Chicago * Cincinnati * Cleveland * Dallas * Detroit * Hartford * Philadelphia * St. ovis * Sen Francisco 
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reprint of this three-part feature dis- 
cusses new resin formulations and 
new manufacturing techniques for 
molding compounds and laminates; 
compounds with greater strength, 
stability, heat resistance and dielec- 
tric properties; includes _ special 
tvpes of glass-fiber, synthetic fiber 
and epoxy-resin laminates, foam- 
tvpe phenolics. (127) 


PROVED DEPENDABILITY 
MODERN APPEARANCE 

























Prices for Bulk Quantities 


The above list includes all reprints 
currently available without charge, 
Note that only one copy is supplied 
free; if more than one copy of a title 
is wanted, bulk quantities may be pur- 
chased in lots of five or more at the 
prices per copy given in the table be- 
low; prices vary with the number of 
pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 
























Quantity Number of pages in reprint 
ordered 4to8 12 16 24to 32 


5 $0.30 0.40 0.50 0.75 
Pas DESPARD SWITCHES ; 10 0.25 0.35 0.45 0.60 
® | 25 0.20 0.30 0.40 0.50 


Prices shown are per copy and in- 


| clude postage; quotations on larger 


Precision built to exacting quality standards . . . P&S quantities will be supplied on request. 
1317 has a totally enclosed plastic body . . . sturdy handle Since these prices do not provide for 


" ¥ e : invoicing and accounting costs, pur- 
++. positive action . . . is rated at 15 Amperes for appliance chase orders must be accompanied by 


use, ¥2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also | remittance. Send order with remit- 
tance to: 


available in T-rated, 10 Ampere type (P&S 1311). | 
J. A. Campbell 
Director of Reader Service 





P&S 1317 is compact... only 7%” wide, 15%” long and 


16 deep . . . can be used singly or in combination with | The Gage Publishing Company 
P&S Despard pilots or outlets. 1250 Sixth Ave., New York 20 


Note the modern appearing neck, rounded 


at each end—a distinctive feature of all P&S | Combined Reprints | 


Despard devices—one that will add to the a , ue ae 
Because of the expense involved in 


appearance of your product. producing these feature article re- 
prints, the free service offered above 
/ cannot be extended to booklets in- 
P&S Wiring Devices Are Built to Last cluding several reprints on related 
subjects. The following titles there- 
fore are available at a modest charge 
product, write us about it. Our sixty years of experience in intended to cover printing, handling 


duct » » : . and postage expense. To keep expense 
producing wiring devices will be helpful. to a minimum, copies are offered only 


. on requests accompanied by remit- 
Write Dept. EM for complete catalog. tance (including 3 per cent sales tax 


. as for New York City delivered). Send 


orders with remittance to: 

PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 
Offices: 71 Murray St., New York 7, N. Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 





If you have a problem involving wiring devices for your 





J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
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Soften up tough design problems with 
VINYLITE flexible plastic compounds 


BRANO 


When you need a flexible material that combines good appearance with long 
service life — pick Vinyire Elastomeric Plastics. They’re right for so many jobs 
because 

They’re FLEXIBLE to almost any degree, from soft and rubbery to semi-rigid . . . with- 
stand long flexing without cracking. 

they're HANDSOME... color in practically every shade . ..in transparent, opaque, or 
translucent form with lustrous finish. 


They’re DURABLE . . . non-fading, abrasion-resistant . . . deliver extra-long service. 

They're RESISTANT to oil, most chemicals, corrosive atmospheres, greases, water, alka- 
lies, sunlight, oxidation. 

They’re ADAPTABLE... can be molded in almost any variety of shades, used under a 


wide range of operating conditions ... withstand temperature extremes from 
—67 deg. F. to 140 deg. F. 


Learn more about Viny.iteE flexible plastic compounds. Send for the illustrated 
booklet, “Vinyirre Extrusion and Molding Resins and Plastics.” It’s packed with 
technical data, typical applications and features such as the sections titled “Sug- 
gestions for the Design Engineer” and “Average Properties Tables.” For your 
free copy, write Dept. SF-20. 
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TOUGH, FLEXIBLE caps and plugs, made of 
BAKELITE Polyethylene protect pipe threads, tub- 
ing ends, etc., seal out dust and moisture. Applied 
by pushing in or on both threaded and plain cir- 
cumferences. By CaPlugs Div. of Protective Clo- 
sures Co., Inc., Buffalo, N. Y 


PERMANENT LEGIBILITY is assured by tags lam- 
inated of BAKELITE Rigid Vinyl Sheets. Virtually 
any combination of print and color is available. 
Polished and “‘write-on” finishes can be provided 
on the same tag. By Duramark, Inc., Port Wash- 
ington, N. Y. 
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BETTER HANDLE GRIPS for bicycles, lawn 
mowers, farm equipment, are molded of 
VinYLITE Elastomeric Plastics, providing: 

e excellent detail and finish e improved wear- 
ing qualities e wide range of colors e warm, 
pleasant “feel” e resistance to water, sunlight, 
gasoline, perspiration e tight fit on handle. 


BETTER VACUUM CLEANER PARTS, such as 
bumpers, elbows and handles, are molded of 
VinyYLITE Elastomeric Plastics to get these 
features: 


e long-lived flexibility « lightweight e colors 
resistant to fading and bleeding « toughness 
e superior finish e abrasion resistance. 








TRADE MARK 


BAKELITE COMPANY 
A Division of 
Union Carbide and Carbon Corporation 


UCC) 
30 East 42nd Street, New York 17, N.Y. 


5 aba 








HIGHER GLOSS, brighter colors mark food wrap- 
pers whose wax coatings contain BAKELITE Poly- 
ethylene Resins. This wax-resin blending also 
affords better heat seal, greater tensile strength. 
Wrapper by Pollock Paper Corp., Dallas, Texas. 
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MODEL 
S-12-B 


ML, APT. 

JA joe tT 
avennpr | | 
AKSCOPE 
tot 





he 


Uses but 7 inches 
of a standard 
relay rack. 


ANOTHER EXAMPLE of 1 inne PIONEERING... 


The S-12-B RAKSCOPE is a rack mounted, 
JANized version of the famous WATERMAN 
$-11-A POCKETSCOPE, with the addition of a 
triggered sweep and a special calibrating circuit 
for rapid frequency comparisons. The entire oscil- 
loscope is built to occupy but seven inches when 
mounted in a standard relay rack. The vertical 
and horizontal amplifiers are identical, having 
sensitivities of 0.05 Volt rms/inch and frequency 
responses which are flat within —2 db from DC 
to 200 KC. These features permit observation of 


WATERMAN PRODUCTS CO., INC. 


WATERMAN PRODUCTS INCLUDE 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOVE 











“ 
WATERMAN PRODUCTS 


low frequency phenomena without undesirable 
trace bounce. The sweep rate is continuously vari- 
able from 5 cycles to 50 KC in either the triggered 
or repetitive mode with synchronization polarity 
optional. The return trace is blanked. Because 
provisions are made for applying input signals 
from the rear, as well as the front, the S-12-B is 
the ideal combination, systems monitor and 
trouble-shooting oscilloscope. Investigate the 
multiple applications of this instrument as an 
integral part of your “rack mounted” projects. 


$-4-A SAR PULSESCOPE® 
S-5-A LAB PULSESCOPE 


S-11-A INDUSTRIAL POCKETSCOPE® 
$-14-A HIGH GAIN POCKETSCOPE 
S-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 


Applying Magnetic 


ELECTRICAL MANUFACTURING 





Amplifiers, 40 
pages. Combined reprint of the four 
articles on “Applying Magnetic Am- 
plifiers” by Dornhoefer and Krum- 
menacher published in 1951, plus 
two related articles on the applica- 
tion of magnetic amplifiers to motor 
speed control. The series of four 
articles cover the effect of design 
factors on performance, and _pro- 
cedure to follow in selecting the 
best combination of rating, power 
gain and core material for minimum 
size and cost, For a list of the art- 
icles in this booklet see December 
1952, page 280. $1.50 


Overload Protection for Electric Mo- 


tors, 52 pages. Combined reprint of 
the complete series of eight fea- 
ture articles apearing in ELerc- 
TRICAL MANUFACTURING On various 
approaches to the problem of pro- 
tecting motors and other power 
sources from overload while provid- 
ing short-circuit protection to cir- 
cuits and wiring. Also included are 
four other shorter articles on related 
subjects. For a complete list of 
these articles see July 1953, page 
341. Subjects covered include: In- 
terpretation of ratings, calculating 
motor-temperature curves, fuses vs 
circuit breakers, dual-element fuses, 
thermal overload relays, inherent 
overheat protection and fully mag- 
netic circuit breakers. $1.50 


Designing Servomechanism Systems, 


56 pages. Combined reprint of seven 
feature articles on related phases of 
the design of feedback control or 
servo systems and four shorter arti- 
cles on representative servo control 
applications. Included are the four 
Herst articles on basic fundamentals 
of servo systems, types of systems, 
amplifiers and electrical and me- 
chanical design factors. Three addi- 
tional articles cover the full range 
of transducers includnig synchros, 
movable-electrode tubes, movable- 
core transformers, and a table list- 
ing and comparing 17 specific types. 
For a complete list of the contents 
of this booklet see March 1953, page 
294. Applications described are: 
contour follower systems, dynamic 
balancing machine, stress-strain re- 


corder, motor speed control, hy- 
draulic piston synchronizer, and 
others. $2.00 


Engineering Testing as a Design Tool, 


76 pages. Combined reprint of 
twelve articles published in ELEc- 
TRICAL MANUFACTURING in a plan- 
ned program covering major phases 
of instrumentation as a function of 
product development. Subjects in- 
clude: engineering and _ environ- 
mental testing in the small plant; 
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"WORK CLOTHES” SOLVE TOUGH SEALING PROBLEMS 


American Felt 
Company 


TRADE 









MARK 


GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York Boston, Chicago, Detroit, Cleveland, 
Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, 
los Angeles, Portland, Seattle, San Diego, Montreal — PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; 
Westerly, R. 1. — ENGINEERING AND RESEARCH LABORATORIES: 
Glenville, Conn. 


OCTOBER 1953 





Seal off your sealing worries with felt “work clothes!” 
Above is an OilFoil seal, used as protective “work 
clothes” in many machines. It consists of two layers of 
felt, bonded with three septums of Hycar, the synthetic 
rubber-like substance that is impervious to and un- 
affected by oils, greases and the hydrocarbons used in 
hydraulic systems. Such washers can have one, two, or 
three septums, to keep fluids in and seal out water, dust, 
dirt, gases, and retain pressures. If there is no enclosed 
lubricant, the felt can be impregnated with oil or 
grease, to provide long-time lubrication. OilFoil seals 
are supplied cut to exact dimensions, ready for assem- 
bly. For more information, write for Data Sheet No. 11, 
“Felt Seals, Their Design and Application.” 
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A Filter 


Eliminates Interference . . . Fits Existing Mounting Bracket 


PROBLEM—A large radar antenna manufac- 
turer wanted to use a certain motor to train 


However, the motor brushes 


the 


radar antennas. 





caused serious radio interference as 






















equipment was pulsed. 





manufacturer's 
Radio 


Suppression Laboratories in Culver City to 


SOLUTION—The motor en- 


gineers contacted Sprague’s Noise 
design a noise filter to meet a tight deadline. 
The unit would have to (1) reduce the inter- 
ference to meet the requirements of MIL-I- 
6181, (2) fit the existing mounting bracket on 
the motor. The solution, outstanding for its 
superior attenuation characteristics, is shown 


in the photo. 





RESULT—Production motors for this applica- 
tion are now supplied with the Sprague filter 
attached. 


PRODUCTION SCHEDULES for such filters de- 
signed by Sprague’s California labs are regu- 
















larly met by Sprague’s extensive pilot plant 


eT te Me and mass-manufacturing facilities, the former 


will provide you with for those sizzling rush orders, the latter for 


rr Me) yrs) volume needs. For help with your radio noise 








filter applications, write, wire, or phone 
Sprague Electric Co., 11325 Washington 
Blvd., Culver City, Calif. (TExas 0-7491) or 
North Adams, Mass. (North Adams 423). 


engineering service 


for optimum results 


in the use of radio 


noise filters. 



















YOU. CAN DEPEND ON 













ELECTRICAL MANUFACTURING 


methods and equipment for sound 
and vibration; use of the vacuum 
tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c 
non-sinusoidal a-c circuits. Also in- 
cluded are two articles on testing 
winding insulation in production 
and one on the problem of radio 
interference in r-f power equip- 
ment. For an annotated list of these 
articles see the bibliography appear- 
ing in October 1952, page 346: 
also June 1953, page 374. $2.50 


Plastics and Dielectric Materials, 92 
pages. Combined reprint of four- 
teen articles reporting new and sig- 
nificant developments in new resins 
and insulations. Subjects include: 
fluorocarbons, silicone rubber, cast 
resin embedments, ceramic mate- 
rials, glass-fiber paper, high-temper- 
ature insulation, behavior at radio 
frequencies and insulating varnish- 
es. In addition to these 14 feature 
articles, the combined reprint also 
includes an annotated list of more 
than 80 articles published in Exec- 
TRICAL MANUFACTURING during the 
past eight years on basic research 
and practical applications. For a 
complete table on contents for this 
new combined reprint April 


1953, page 433. $3.00 


see 


Books Follow Science 


A THOUGHT-PROVOKING _ proposition 
was presented under this title in a 
recent promotion piece issued by 
Lindberg Steel Treating Company, 
Chicago, Ill. We lift this excerpt and 
offer it for careful examination. 

“For all too many years educators 
overlooked the truth of these words. 
Scholars wrote and students read and 
the assumption was that if a man 
could absorb enough of the scholar’s 
knowledge he would become an edu- 
cated man. Happily for mankind, the 
basic truth of Bacon has found gen- 
eral acceptance even among. the 
scholars. We no longer accept as fully 
educated those who have merely 
lingered a long time in the realm of 
dogma. Today we treat any system of 
beliefs as something to be absorbed 
so that it may be questioned in the 
light of research and experience. 

The age of questioning and skepti- 
cism is the age of progress. Science 
changes so rapidly that what was the 
unquestioned truth of yesterday be- 
comes merely the point of departure 
for further learning today. It is a 
hopeful sign that colleges of today 
build laboratories far larger than their 
libraries . ooo 
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AlSiMag ceramic insulators retain their superior elec- 
trical insulation qualities at elevated temperatures, have 
excellent resistance to heat shock, permanent rigidity, 
high mechanical strength and low moisture absorption. 
Dimensional accuracy and uniformity speed assembly. 


FREE! Bulletin No. 344 


Describing AlSiMag 197, a stea- 


tite ceramic insulation that is spe- 


A SUBSIDIARY OF 


GROOVED BUSHINGS * ELEMENT SUPPORTS 
TERMINAL BLOCKS © SPECIAL DESIGNS 


CAN BE MADE TO YOUR SPECIFICATIONS 


Our fast automatic production methods permit quan- 
tity production at low cost. AlSiMag insulators are well 
and favorably known to all testing laboratories, and 
help speed their approval ... SEND US your blue print 
or sample. Let us show you what we can do for you. 


S2ND YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


MINNESOTA MINING AND MANUFACTURING COMPANY 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 * SYRACUSE, N. Y.: 


cifically designed for electrical 


appliances. Bulletin on request. 


330 Arlington Ave., Phone 76-5068 « CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 « NEW 
ENGLAND: 1374 Mass. 
Stevenson 4-2823 * 


Ave., Combridge, Mass., Kirkland 7-4498° © PHILADELPHIA: 1649 N. Brood St., 


ST, LOUIS: 1123 Washington Ave., Garfield 4959 * CHICAGO: 228 N. LaSolle St., 
Central 6-1721 * SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES; 


5603 N. Huntington Dr., Capital 1-9114 





RF LEAKAGE 


ON THE 
DRAWING BOARD 


- « « WHEN YOU DESIGN METEX ELECTRONIC 
WEATHERSTRIPPING INTO YOUR EQUIPMENT 
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS 
— AT MAXIMUM OVERALL ECONOMY 


Plan now to take full advantage of 
Metex Electronic Weatherstripping’s 
unusual effectiveness in shielding all 
types of electronic equipment. Because 
it is made of knitted wire mesh, Metex 
Electronic Weatherstripping is both 
conductive and resilient. It assures 
positive metal-to-metal contact be- 
tween all mating surfaces. And being 
resilient it accommodates itself posi- 
tively to surface inequalities. 


In reality, Metex Electronic Weather- 
stripping can do more for you than 
just shield RF leakage. It can cut the 
cost of machining mating surfaces to 
close tolerances. It can eliminate the 
need for extra fasteners and many 
other costly means of making joints 


RF tight. 


Applications in which Metex Electronic 
Weatherstripping has already proved 
its effectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, local oscillators on TV sets, 
dielectric heaters, etc. 


: For detailed 

' q information on 

: METEX 
ELECTRONIC 
PRODUCTS, write 
for FREE copy of 
**Metex Electronic 
Weatherstrips” 

or outline your 
SPECIFIC shielding 
problem — it will 
receive our 
immediate attention. 


















CORPCRATION 


ROSELLE NE W A en 





Associations 


Relay Group Elects Officers 


Newly elected officers of the National 
Association of Relay Manufacturers 
are: president, J. J. Rowell, vice presi- 
dent, Guardian Electric Manufactur- 
ing Co., Chicago; vice president, Ed- 
ward Gillette, president, Allied 
Control Co., Inc., New York; and 
secretary-treasurer, James V. Roughan, 
sales manager, Price Electric Corp., 


Frederick, Md. 


AIEE Machine Tool Conference 


The sixth annual Institute of Electrical 
Engineers’ Special Conference on Ma- 
chine Tools will be held from Oct. 
14-16 in the Hotel Cleveland, Cleve- 
land, Ohio. Co-sponsor of the confer- 
ence, is the Cleveland Section of the 
AIEE. Sessions will be held on elec- 
tronic drives, automatic machine con- 
trol, electrical codes in the machine 
tool industry, clutches, dynamic brake 
motors, rerating of motors, and other 
topics. 

The schedule of technical sessions 
and symposiums include: “Specific 
Applications of Electronic Drives to 
Machine Tools,” by F. E. McLane, 
Westinghouse Electric Corp., with J. 
I. Ehrhardt, Excello Corp., Detroit, 
Mich., presiding. “Automatic Machine 
Control,” by Perry L. Nies, Ultrasonic 
Corp., with A. L. Krause, Brown & 
Sharpe Co., Providence, R. I., presid- 
ing. “Some Bases & Interpretations of 
the National Electric Code as Applied 
to the Electrification of Machinery,” 
by Norman F. Diederich, Clark Con- 
troller Co. Also, “Today’s Machine 
Tools Need Modern Electrical Codes,” 
by E. J. Loeffler, Warner & Swasey 
Co. 

Other sessions will include: “The 
Aircraft Industry and Machine Tools,” 
by William L. Davis, Douglas Aircraft 
Co.; “Economics of Location and Con- 
trol Devices on Machine Tools,” by 
W. H. Compton, Wood-Compton Co., 
and Dickey Dyer, the Work-Factor 
Co.; “Practical Considerations in the 
Use of Tracer Controls,” by George 
L. Rogers, and John L. Dutcher, 
General Electric Co. W. P. Curtis, of 
the Ford Motor Company will preside. 
An additional session will be devoted 
to “Clutches for Machine Tools,” by 
A. F. Gagne, Jr., consulting engineer 
and assistant professor at Cornell Uni- 
versity, and “Dynamic Brake Motor,” 
by Samuel Noodleman, Standard Day- 
ton Corp. 


A panel discussion will consider: 
“Remarks on the Rerating of Electric 
Motors,” presented by C. O. Hedges, 
chairman, and representatives of the 
Motor and Generator Section of the 
National Electrical Manufacturers As- 
sociation. J. P. Madden, of G. A. Gray 
Co., Cincinnati, will preside. 


ASA Honors Steen 


The appointment of J. R. Steen, Syl- 
vania Electric Products, to the Com- 
mittee on Preferred Voltages—100 
Volts and Under—has been announced 
by the American Standards Associa- 
tion. He will represent the Institute 
of Radio Engineers on the committee. 
The committee has developed a list 
of preferred voltages and is working 
on their distribution. Mr. Steen is 
also a member of the ASA Commit- 
tee on the Standardization of Electron 
Tubes, and has represented Sylvania 
at a Company Member Conference of 
the American Standards Association. 


IRE Honors W. L. Everitt 


Dr. William L. Everitt, outstanding 
radio authority, has been named re- 
cipient of the Institute of Radio En- 
gineers Medal of Honor for 1954, 
the highest technical award of the 
radio engineering profession. The In- 
stitute, with an international member- 
ship of 35,000 gave the award “for 
his distinguished career as author, ed- 
ucator, and scientist; for his contribu- 
tions in establishing electronics and 
communications as a major branch of 
electrical engineering; for his unselfish 
service to his country; and for his 
leadership in the affairs of the Institute 
of Radio Engineers.” 

Dr. William L. Everitt has had a 
distinguished career as engineer, edu- 
cator, consultant, and author of text 
books and scientific articles. He is now 
Dean of the College of Engineering of 
the University of Illinois. 

In 1940 Dr. Everitt became a mem- 
ber of the Communications Section of 
the National Defense Research Com- 
mittee and during World War II serv- 
ed as Director of Operational Re- 
search in the Office of the Chief Signal 
Officer. In 1950 he served as a mem- 
ber of the Senate Advisory Committee 
on Color Television. In April of this 
year, the Institute of Radio Engineers 
nominated Dr. Everitt to serve on a 
committee of scientists formed to study 
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BALL-SCREW ACTUATORS 





REDUCE THIS 





TO THIS 





If you could take about 80% of the friction out of your moving device, you 
could vastly reduce the size of motor needed. 


Our ball-screw actuator is a combination of the screw (for power) and balls 
(for friction-free movement). 


Many U. S. airplanes have installations of our ball-screw actuators. They have 
been used to help replace big motors with small ones; to improve control of 
motion; to eliminate human work required to crank something. 


Besides saving weight and reducing the cost of friction—besides providing 
absolutely smooth motion—besides minimizing need for lubrication—the Ball- 
Screw Actuator permits the precision control of metal to metal. You can stop 
on a split micron! 


We have expanded our capacity so that we can engineer industrial applications 
now. Write for booklet describing actuators and their uses. 


CLEVELAND To CUSHION _? 


PNEUMATIC 


TOOL COMPANY paevmatic end hydraulic 


DEPT. A-10 © CLEVELAND 5, OHIO ft landi (Or "work 
BALL-SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS principle can be adapted | 


May 
AUTOMOTIVE SHOP EQUIPMENT the shock 


WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 


OCTOBER 1953 
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Save #6300 
on Threaded 
Stampings 
like this 2 
SHOW ME! 


and mohawk did! 


Mohawk makes 500,000 of these 
threaded steel clamps per month for 
a leading electrical manufacturer. 
Every part is usable and held to the 
customer's specs, yet we make them 
‘ for $6300 less than he can in his own 
plont for a year’s production. 


Mohawk threaded stampings can 
add a press department to your fac- 
tory, too. Holes are squarely tapped 
and threads can be held to a Class 3 
Fit. Intricate as well as simple parts 
can be handled quickly and effi- 
ciently. 


If you want to be shown. . . see 
Mohawk, You'll save time, money 
and headaches on threaded stamp- 
ings. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 









- Electrical 


the National Bureau of Standards. 
Dr. Everitt is a fellow. director. 
and past president of the Institute of 
Radio Engineers. The presentation of 
the Medal of Honor will be made at 
the Waldorf-Astoria Hotel, New York. 
N. Y., on March 24, 1954, during the 
Institute’s National Convention. 


ASME Fall Meeting 
To Be Held in Rochester 


The American Society of Mechanical 
Engineers will hold its fall meeting in 
the Sheraton Hotel, Rochester, N. Y., 
October 5 through 7, with the coop- 
eration of the Rochester Engineering 
Society and the Engineering Institute 
of Canada. Among the speakers will 
be Robert Winters, Canadian Ministe1 
of Resources and Development; 
J. Foster Petree, editor of “Engineer- 
ing,” London; Carey H. Brown, man- 
ager of engineering and manutactur- 
ing services, Kodak Park Works. 
Eastman Kodak Co.; and Frederick S. 
Blackall, Jr., ASME president. Tech- 


nical sessions will present important 





ing subjects. 

Technical sessions will cover ma- 
chine design and other topics. The 
Calvin W. Rice Lecture will be given 
by J. Foster Petree on “The Position 
of the Technical Press in Relation to 
Industry.” At an evening meeting 
Alexander M. Beebee, and Charles J, 
Hudson, the Norton Co., Worcester. 
Mass., will speak on “Engineering- 


Opportunity Unlimited.” Carey H, 
Brown, the Eastman Kodak Co,. 
Rochester, will give the Roy YV, 


Wright Lecture on “ 
power.” 


Engineering Man- 


Refrigeration and Air Conditioning 
Exhibition Scheduled 


More than 5,000 components and 
models of refrigeration and air con- 
ditioning equipment will be on dis- 
play at the Refrigeration and Air Con- 
ditioning Exposition in Cleveland, 
Nov. 9-12, it was revealed in a survey 
conducted by the Refrigeration Equip- 
ment Manufacturers 
sponsors of the show, 

A total of 225 companies will show 


Association, 








information on a variety of engineer- their products, reflecting the wide- 
Calend f Meeti 

Oct. 5-7—Fall Meeting of the American — signers, Bedford Springs, Pa. 

Society of Mechanical Engineers, with 

the cooperation of the Rochester Engi- Oct. 19-21—Annual Meeting, Confer- 

neering Society and the Engineering ence on Electrical Insulation, National 

Institute of Canada, Sheraton Hotel, Research Council, Pocono Manor, Pa. 


Rochester, N. Y. 

Oct. 6-8—Conference of the Application 
of Motors to Air-Moving Equipment and 
Induction Motors, spon- 
sored by the Fort Wayne Section, Amer- 
ican Institute of Electrical Engineers, 
Hotel Van Orman, Fort Wayne. 


Symposium on 


Oct. 7—Northeast Conference of Na- 
tional Association of Corrosion Engi- 
neers, Hotel Taft. New Haven, Conn. 


Oct. 13-14 — National 


Electron Techniques, sponsored by 


Conference on 
the 


* Subpanel on Tube Techniques, Dept. of 


Defense, Western Union Telegraph Co. 
Auditorium, New York. 


Oct. 14-17—Fifth Annual Convention 
and Fair, Audio Engineering Society, 


Hotel New Yorker, New York. 


Oct. 14-16—Machine Tool Conference, 
sponsored by the American Institute of 
Engineers, Hotel Cleveland, 
Cleveland, Ohio. 


Oct. 16-18—Annual Conference, 
-sored by the Society of -Industrial 








spon- 


De- 


ELECTRICAL 


Oct. 25-28 Semi-Annual 
American Gear Manufacturers, 
water Beach Hotel, Chicago. 


Meeting, 
Edge 


Oct. 30-31 — Semi-Annual Meeting, 
American Society of Tool Engineers, 
Dayton Biltmore Hotel, Dayton, Ohio. 


Nov. 9-12—Refrigeration and Air Con- 
ditioning Exposition, sponsored by the 
Refrigeration Equipment Manufacturers 
Association, Housing Bureaa, Cleveland 
Convention Bureau, Terminal Tower, 
Cleveland. 


Nov. 13-14—Annual Electsonics Conter- 
ence, sponsored by the Kansas City Sec- 
tion, Institute of Radio Engineers, Hotel 
President, Kansas City, Mo. 


Nov. 30-Dec. 5~ -Exposition of Chemical 
Industries, Commercial Museum and 
Convention Hall, Philadelphia. 


Dec. 3-4—Fifth SPI Film, Sheeting & 
Coated Fabrics Division Conference, 
sponsecred by the Society of the Plastics 
Industry, Inc., Commodore Hotel, New 


York. 
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It Will Save You Time and Money! 

ifer- 

onal | Simply brush Borthig No. 613 Red Masking Com- 

| pound on any parts (rough or smooth) that are to 
rig be free of varnish, then apply insulating varnish in 

any manner you wish and bake. 

ing. | Lift a corner of the compound with the fingers and 
. F peel it off! No time-consuming scraping of varnish 
— . No money-wasting marring of any surface. 

he ; 

a It takes only 5 or 10 minutes to dry, and _ it can 
ss stand temperatures up to 325° F. 
nfer- JUST BRUSH IT ON, PEEL IT OFF AND POCKET THE PROFITS 

Sec- | 

fotel Solved Problems Are Another Product We Deliver. 
nical 

a GEORGE C. BORTHIG CO., IN C. 
ence, 
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AVIATION PRODUCTS 
for air-borne quality and dependability 






SAFER EXTRA 
FLIGHT FIGHT 


Here is an engineering and production skill you can use to help you 
achieve safer flight, extra fight. For 25 years, OSTER has specialized 
in electro-mechanical products. A staff of trained field engineers is 
at your service, Call on us to help you select the product best suited 
to your job, 


INSTRUMENT CONTROL MOTORS 


1, Synchro Generator 6. Synchro Resolvers 
2. Synchro Control 7. Two Speed Synchros 
Transformer 8. Reference Generators 
3. Synchro Transmitters 9. Low Inertia Servo Motors 
4. Synchro Differentials 10. Servo Torque Units 
5. Synchro Receivers 11. Tachometer Generators 


DRIVE MOTORS & BLOWER MOTORS 





ar 1. Permanent Magnet 5. 400 Cycle, 2 Phase 
_—— 1 2. 6. 400 Cycle, 3 Phase 
7 JOHN Oster Ze 3. 60 Cycle AC 7.30 1600 Cycle, 
MANUFACTURING COMPANY 4. 400 Cycle, 1 Phase Variable Frequency 


AVIATION DIVISION 


error AIRCRAFT ACTUATORS 


©1953 1. Rotary 2. Linear 


Crimp-Type 
awe 
BTR 


AVAILABLE 


Mox. 
Bas 
(A. W. G.) 
Stranded 


For Commercial Wire wire 


® Wire sizes 8 through 4/0 

® Approved by Underwriter’s 
Laboratories when used with the 
Sherman Crimping Tool. 

® Highest grade electrolytic copper, 
plainly marked with wire size 
and ampere rating. 

® Completely seamless — made 
under exclusive Sherman patents. 





Investigate Sherman Crimp-Type 
Terminal Lugs They're Fast, 
Positive and Economical — Write 
for Bulletin. 









ELECTRICAL FITTINGS 
BATTLE CREEK, MICH FOR WIRE AND CABLE 

















ELECTRICAL 













spread interest in new techniques of 
refrigeration and air conditioning, 
Among these will be conditioning sys- 
tems which both heat and cool the 
air; dehumidifiers which reduce the 
moisture content of the air; air con- 
ditioning systems to reduce costs; and 
many other developments. In the re. 
frigeration field, interest will be con- 
centrated on many new _ industria] 
processes which use low temperatures, 
Although a good deal of interest wil] 
center on complete working — units, 
many exhibitors will show component 
parts. 

“From a restricted field in which 
only a few industries had any inter- 
est, refrigeration and air conditioning 
has grown into a process which no 
manufacturer or builder can afford to 
ignore,” said W. A. Siegfried, presi- 
dent, Superior Valve & Fittings Co., 
Pittsburgh, who is general chairman 
of the exposition. “Today, steel mills 
and rayon producers, candy manufac- 
turers and automobile makers, chain 
stores and diamond merchants alike, 
must make use of the latest engineer- 
ing skills for the control of tempera- 
ture and moisture. The November 
event will be our eighth all-industry 
show and it will not only be the 
greatest ever held, but it is expected 
to open a new era in the industrial 
understanding of the refrigeration and 
air-conditioning processes.” 


Corrosion Engineers to Meet 


The Northeast Regional Conference 
of the National Association of Corro- 
sion Engineers will be held Wednes- 
day, October 7, 1953, in New Haven, 
Conn., at the Hotel Taft. Three promi- 
nent in the field of corrosion will 
present technical papers: Dr. R. P. 
Hoxeng, U. S. Steel Corp., Dr. Wil- 
liam B. Robertson, Yale University 
and Dr. H. R. Copson, International 
Nickel Co., Inc. 


WESCON Growth Continues 


A total of 14,000 engineers, scientists, 
and technicians registered for the 
technical sessions and exhibits at the 
1953 WESCON (Western Electronic 
Show and Convention) held in the 
San Francisco Civic Auditorium, Au- 
gust 19-21. The number of technical 
sessions and of technical papers ap- 
proximately doubled the _ figures 
for 1951, the last appearance of 
WESCON in San Francisco. (On 
even-numbered years, the event is 
held in the Los Angeles area). Co- 
sponsors are the Seventh Region IRE 
(Institute of Radio Engineers) and 
WCEMA (West Coast Electronic 
Manufacturers’ Association). 

Among the events which created 
interest was the speech of Donald G. 
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for POWER RESISTOR needs 
COME TO... 


Greenohm 


Se AVN ae 


Power Resistor Decade Box — 
any resistance from 1 ohm to 
999,999 ohms—in working circuit. 


"Standees”* or ab»ve-chassis- 
mounted power resistors in 
ceramic casings, with Greenohm 
cement filling. 


1953 


The toughest power resistors made! That’s 
why you find Greenohms in radio-electronic 
and electrical assemblies noted for dependable 
performance and longest life. 


These green-colored power resistors are avail- 
able in standard and special types. Protected 
by the exclusive cold-setting inorganic cement, 
these units withstand severe overloads and 
extreme temperature changes without altering 
their resistance values or appearance. Resist- 
ance windings remain unimpaired in the 
manufacturing process. 


Your needs most likely can be met by the 
extensive selection of fixed and adjustable 
Greenohms. But if your needs are extraordi- 
nary, then Clarostat is prepared to design your 
special power resistors and to deliver any 
quantities to meet any assembly schedules. 


Engineering Bulletin on Greenohms, sent 
on request. Let us have your power resistor 
requirements for engineering collaboration, 
quotations, delivery schedules. 





Stacked Greenohms for banking 
several power resistor sections 





Typical of special Greenohms — 
a screw-base resistor with handy 
knob for fast replacement, in 
changing resistance values. 









Controls & Resistors 
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: Canadian Marconi. Co., Ltd., Toronto, Ontario 
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Garlock ‘‘Package’”’ Seals 
FOR ROTATING PUMP SHAFTS 


2 


-_ 





\~ CHECK THESE IMPORTANT FEATURES 


GARLOCK 


0 





. 


Type BB-21A— Garlock 
Package Seal of standard 
construction with brass shell, 
brass washer, and Buna-N 
bellows. 


. 





TYPE AA-21A 


For very strong acids, oils, 
solvents (including aromatic, 
chlorinated and ketone 
types) and all other liquids. 


pumps, chemical 


TYPE BB-21A 
Liquids For water, oils, alcohol, solvents 
(except aromatic, chlorinated and 
ketone types) and other liquids 
(except strong acids). 
Equipment Rotating shafts of centrifugal pumps, process 
pumps, agitators and similar applications. 
Sizes For shafts from %” to 3” diameters. 
Temperatures With Buna-N bellows up to 212°; Up to 450° F. 
with silicone bellows up to 450  F, 
Pressures Up to 150 p.s.i. 


J] Occupy very small space 


[] Completely assembled—ready 
to install 


Up to 150 p.s.i. 


shaped “Teflon” 


steel shell 
"Tefion” '‘O' 


tion ring. 


0 Proven performance at low cost 


() Both types are dimensionally 
interchangeable 


In both of these Package Seals, a leakless seal is provided by 
a positive contact between carefully lapped metal-to-carbon 
mating surfaces. All metal parts in both types are available in 
plated-brass, Ni-Resist, stainless steel with malcomized face, 


Garlock “B”’ 


iron, and others. 


For complete details, ask* your Garlock representative or 


write us about your sealing problems. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of 
Canada Ltd., Toronto, Ont. 
Branch Offices in Most Principal Cities 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 


Type AA-21A— Garlock 
Package Seal with hat- 
drive 
ring, brass or 316 stainless 
ond washer, 
ring, ond 
“Tefion” two-piece vibra- 


Fink, a director of research, Philco 
Corp., who summed up the history, 


achievements and present status of 
semi-conductor devices in a_ speech 
titled “The Transistor Glamor 


Boy or Work Horse?” The event also 
included the presentation by the 
Seventh Region IRE of the Second 
Annual Achievement Award to Simon 
Ramo, vice-president and director of 
operations of Hughes Aircraft, A 
scroll recognizing “his leadership in 
the organization of industrial research 
and engineering and his devotion to 
the progress of the electronic art 
through the advanced training and 
education of the engineer” was pre- 
sented. The scroll was signed by the 
individual chairmen of the twelve sec- 
tions comprising the Seventh Region, 


NSF Expands Staff 


Two new members have been added 
to the staff of the recently incorpo- 
rated Testing Laboratory of the Na- 
tional Sanitation Foundation, it has 
been announced by Dr. Henry F., 
Vaughan, president of the foundation 
and dean of the University of Michi- 
gan’s School of Public Health, where 
the Foundation has its headquarters. 
The new staff members will both be 
on duty September 1. Charles A. 
Farish is a fellow of the American 
Public Health Association. Jack Me- 
Allister is a graduate of the Univer- 


sity of Michigan School of Public 
Health. 
Both men will assist Walter D. 


Tiederman, executive director of the 
Testing Laboratory, with the nation- 
wide program of inspecting food serv- 
ice and other health-related equip- 
ment for compliance with the Na- 
tional Sanitation Foundation (NSF) 
uniform standards and use of the 
Testing Laboratory’s new “Seal of 
approval.” 

Augmentation of the Testing Labo- 
ratory staff was made necessary by 
the heavy inspection schedule result- 
ing from requests by manufacturers 
of health-related equipment following 
the reecnt publication by the NSF of 
nationally uniform standards for soda 
fountain, luncheonette, and food serv- 
ice equipment, and for spray-type 
dishwashing machines. 

NSF standards for the design and 
manufacture of such equipment were 
drawn to bring about uniformity of 
specifications and ordinances govern- 
ing such equipment throughout the 
country. 


RTMA Choose Board Committee 


Taking the first major step in the re- 
organization of the Radio-Electronics- 
Television Manufacturers Association, 
as authorized by its membership dur- 
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Ajusto-Spede gives you a complete, packaged A.C. 
adjustable speed drive — 1 to 75 HP. To help 
you meet your specific design needs, it provides: 


1. Accurate Control! The tachometer feedback 
circuit maintains close regulation over the entire speed 
range. 


2. Flexibility! Many modifications are available: Eddy 
current brake, for fast, smooth braking. Torque limit 
control for controlled acceleration and soning protec- 
tion, Threading, inching or jogging, and many other 
special control features. Speed ranges up to 17:1 available. 


Ajusto-Spedes are 
used on the slitting 
and rewinding line in 
the metal fabricating 
industry. 


Here, Ajusto-Spede is 
used on special cal- 
ender roll in the rub- 
ber industry. 


Louis Allis Ajusto-Spede 


3. Compactness! Installation is simple — often the 
complete drive can be mounted on or inside the driven 
machine. Small electronic control panel and pushbutton 
station can be mounted at any convenient location, 


Typical Ajusto-Spede applications include print- 
ing presses, extruders, mixers, ironers, calender 
rolls, punch presses, etc. Investigate the advan- 
tages of applying Ajusto-Spede to your particular 
problem. Write for complete information or con- 
tact the Louis Allis District Office nearest you. 


AS-101 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 


» Extractor Motor 
with Integral 
Blower 


Ajusto-Spede 
with Eddy 


Single Phase 
Pump Motor with 


Tripod Base Sanitary Motor 


Standard or special — we build it. Whatever 
electrical or mechanical modifications or fea- 
tures you need, there is a Louis Allis motor 


Rolled Shell Shaftiess Motor 


that will do your toughest jobs better. 
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(side view) 


___— glass indicator 
— = metal face of appliance 
ne 


speed clip 
Lancaster Has. “clip-on” indicators 


You speed up your whole production line when you use simple Lancaster 





“clip-on” signal indicators in place of complex indicator assemblies. This 
assembly technique will simplify the mounting of small nameplates, too. 
One glass part, a speed clip... and snap into position. That’s all! No bolts, 
nuts, washers or costly assemblies. (See sketch above) 

Lancaster glass is custom-made to your specifications. Even miniature and 
intricate parts can be produced to close tolerances. Special molding processes 
give depth to letters, numbers and designs. And several fired-in permanent 
colors can be used economically on a single piece. 

Glass will not warp, rust, stain, corrode, discolor, rot or wear out. It stays 
easy-to-clean, sparkling and attractive. Capitalize on these special properties 
of glass. They add utility and sales appeal to any product. 

Let Lancaster’s design-engineers show you how glass “clip-on” signal indi- 


cators can cut installation costs on your product. Send this coupon, today... 








ee ee ee ee a | 
| 

tHE Laucadter Lewd COMPANY | 
| LANCASTER 1, OHIO | 
[] Please send me more information on how Lancaster glass ‘clip-on’ signal indicators 
can cut assembly costs on my product. 

7 [_] Enclosed are my specifications. Please tell me how Lancaster glass parts can im- | 
prove my product. 
. nal rants rencsentecntcnmenes 
| NN sac nee sitar Tgihinicarataioncaaaig Ss aaa sees | 
ADDRESS —- — ee Sane 
| CITY | | 
Ba al 





ing a proxy meeting on July 27, all 
members of the Board of Directors 
have selected the Committee of the 
Board on which they will serve, Exee- 
utive Vice President James D. Secrest 
announced today. The majority of 
the Board members also have named 
alternates to represent them on the 
other committee, he said. 

The committees—the Radio-Televj- 
sion Industry Committee and _ the 
Electronics Industry Committee—held 
their first meetings at the Biltmore 
Hotel, New York City, prior to a 
session of the Association’s Board of 
Directors. RETMA Board Chairman 
Robert C. Sprague has been acting 
chairman of the Radio-Television In- 
dustry Committee; and Director F. R, 
Lack, acting chairman of the Elec. 
tronics Industry Committee. 

The two committees will relieve 
the RETMA Board of Directors of 
many problems relating strictly to the 
radio-television or electronics _ seg- 
ments of the industry. 





Engineering 


Standards 





Standards for 
Engine-Generator Sets 


UnirorMiry of test procedures neces- 
sary in the large-scale procurement of 
engine-generator sets by the Army is 
the aim of the new test manual re 
cently completed by the Corps of En- 
gineers Research and Development 
Laboratories, Fort Belvoir, Va. The 
result of four years study by the 
ERDL Electrical Power Branch and 
private industry, the new manual out 
lines every test for engine generators 
required by military specifications. A 
large part of the 1000-page volume 
is devoted to the explanation of the 
instrumentation and measurements 
to be used. In addition, it includes 
sample data sheets and report forms 
with detailed instructions for their 
completion. The manual avoids wher- 
ever possible highly technical lan- 
guage. It also supplies actual sketches 
of test equipment and simplified con- 
nection layouts rather than the com- 
plicated wiring diagrams formerly 
used. 

Tests contained in the manual were 
chosen to protect the government in 
its purchases and at the same time 
were planned not to burden the manu- 
facturer unduly. The tests in the 
manual, officially titled, |. MIL-G- 
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*Product of Fenwel Incorporated, Ashland, Mass. 


THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


These Berylco parts are struts—or 
contact supporting members—used in 
Fenwal’s low-temperature appliance 
switch.* 


This appliance switch is a practical, 
sensitive and accurate device for con- 
trolling temperatures. In household 
irons, for instance, it is used to provide 
a range of 50 to 300°F. It maintains 
constant temperatures for such appli- 
ances as pasteurizers and dryers. 


The qualities demanded in this appli- 
cation—elasticity and thermal and 
electrical conductivity—are such that 
no other material would do. It is a 


must that the strut return to its original 
shape when tension on it is released. 
No other material with the desired 
electrical conductivity can provide 
these deflection characteristics at the 
temperature involved. Thermal con- 
ductivity is also desirable—to enable 
the heat developed by the contact 
points to be dissipated. 


The unique properties of Berylco— its 
combination of strength and conduc- 
tivity, its marvelous spring properties, 
its endurance, its ready formability — 
are making better, cheaper products 
for hundreds of manufacturers the 
country over. If you would like to 


include Berylco in your plans for the 
future, we invite you to share the 
know-how of the world’s largest pro- 
ducer of beryllium copper. For engi- 
neering help or sample material, call 
or write any of the offices listed below. 


THE MOST COMPLETE LISTING of 
available beryllium copper forms is 
contained in the recently published 
Berylco Product Directory. Send for 
your free copy today. 


TOMORROW’S PRODUCTS ARE 
PLANNED TODAY—WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation : 


DEPT 343, READING 5, PENNSYLVANIA 


New York « Springfield, Mass. * Rochester, N.Y. * Philadelphia « Cleveland * Dayton » Detroit « Chicago « Minneapolis « Seattle « San Francisco « Los Angeles 


OCTOBER 1953 


Representatives in principal world-trade centers 
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PEM WELD FASTENERS 
MAKE SENSE because 
they SAVE DOLLARS 





10228A, cover sets ranging from 150 
watts to L000 kw. They include tests 
for developmental models, pre-pro. 
duction tests for new sets, production 
control and other tests. 

The specifications provide the Army 
with a whole family of general and 
special-purpose portable engine-gep. 
erator sets for use with various end 
items. For accessibility of copies of 
MIL-G-10228A, write to Technical 
Liaison Office, Engineer Research & 
Development Laboratories, United 
States Army, Fort Belvoir, Va. 


Other Military Standards 


THe ARMED sERvICES Electro Stand- 
ards Agency has announced that fou 
amendments and two supplements 
prepared by this Agency have been 
approved by the three Departments 
and the Office of the Secretary of 
Defense. They are as follows: 

Amendment-1, dated 17 July 1953, 
to MIL-C-91A—Capacitors, Fixed, Pa- 
per-Dielectric (Nonmetallic Cases), 

Amendment-1, dated 2 July 1953, 
to MIL-C-5A — Capacitors, — Fixed, 
Mica-Dielectric. 

Amendment-1, dated 8 July 1953, 
to MIL-B-10154A—Batteries, Primary, 
Water Activated (Dunk Type). 

Amendment-5, dated 3 August 
1953, to JAN-R-29—Resistors, Exter- 
nal Meter (High Voltage, Ferrule Ter- 
minal Type). 

Supplement-1B, dated 9 July 1953, 
to MIL-E-1B—Electron Tubes. 

Supplement-1A, dated 7 July 1953, 
to MIL-C-25—Capacitors, Fixed, Pa- 
per-Dielectric, Direct-Current (Her- 
metically Sealed in Metallic Cases). 

Small quantities of these Military 
standards are available without charge 
upon request by those with a legiti- 
mate reason from the Armed Services 
Electro Standards Agency, Fort Mon- 
mouth, N. J. 


HOW TO ORDER 
REPRINT PACKAGES 
RELATED FEATURE ARTICLES pre 
viously offered as separate re- 
prints are now available in com- 
bined reprints on these subjects. 
Applying Magnetic Amplifiers, 


40 pages $1.50 
Motor Overload Protection, 

52 pages $1.50 
Designing Servo Systems, 

56 pages $2.00 
Engineering Testing in Design, 
76 pages $2.50 
Plastics and Dielectrics, 

92 pages $3.00 


Single copies are available at the 
prices shown on orders accom- 
panied by remittance. 
(See p. 250) 
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ont, | BeW, safe, and reliable Sealed pri Atl 

y ol ah ah . showing insuleting barriers 
Dry Type Transformers and axiol spacers of Phenolite sili- 

953 I cqne-fiberglas laminate. . 

Pa- 

ya 

953, 

xed, Using Class H insulation (Phenolite silicone-fiberglas 

953. laminate), the Pennsylvania Transformer Company (a 

lary, McGraw Electric Co. Division) builds Sealed Dry Type 

oul Transformers having many superior and safe operation fea- 

xter- tures. The Class H Insulation eliminates the hazards of fire 

Ter- and explosion, permits up to 50 per cent weight reduction, 

953 makes possible efficient operation in humid atmosphere, 

reduces maintenance, allows operation at high tempera- 

¢ Re . . ry . . 

7 tures. and permits frequent overloads. The coil barriers 

Her. are made from 1/32 inch silicone sheets bonded with 

s). silicone rubber. The sheets are rolled directly onto the 

itary ‘ ; jue Bl ; 

aril core and coil assembly under full voltage ex- lathe during the coil winding operation, saving the high 

; 1 withstands heavy water shower. The insulation resist- : : 5 aa : 

citi- rcnrenained ot in edie bute: thurtiig the alia aal cost of a mandrel. Ideal for station auxiliary, unit sub- 

aol eet. station and network service, these Sealed Dry Type 

yLOn- s / ‘ 


Transformers are an outstanding example of National 
cooperative engineering and research. Perhaps you have 
an insulating problem where National Vulcanized Fibre 
Company can give you real help in solving your particular 
problem ... economically. Write us—our engineering 


service is immediately available. 


National laminated plastics 





nationally known —nationally accepted 









Tg P 


ai aacncce =Clf 
WO" F. Oxygen-Acetylene torch, applied for the same inter- UL BE 


bumed through the 2-inch steel plate, yet merely melted 
of the glass fabric in the barrier. 









Offices in 
xe | MATIONAL VULCANIZED FIBRE COMPANY Saaecia 
Wilmington, Delaware Cities 












Since 1873 
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is important in wire insulation, too 
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Particularly in view of the constant increase in the 
use of automatic machinery the good performance 
of the electrical wiring becomes more and more 
important. For obviously no machine performs 
better than the controls that operate it and no con- 
trol is better than its wiring. Good wiring thus be- 
comes essential for top performance and to main- 
tain efficient production schedules that result in lower manufacturing 
costs. To make sure that Lowell wires will meet or surpass all indus- 
trial requirements, Lowell’s Inspection Department makes numerous 
tests to determine the physical and electrical characteristics of both 
the conductor and the insulation. 

That is why Lowell wires can be depended upon to give top per- 
formance and maintain uninterrupted production at the lowest cost 
compatible with quality. Lowell’s staff will cooperate closely to 
select the type of wire best suited to your own specific requirements. 


Write today about your requirements. 


Wires 


**Fine 


Only’’ 


Telephone Wires — Flexible and Portable Cords — 
Machine Tool Wires — Magnet Wires — Special Wires 
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Manufacturers 





ELECTRICAL 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source, See “Literature for the 
Asking” on page 232 for other publica- 
tions available through the Reader In- 
quiry Facility. 


CARBON AND GRAPHITE PROD. 
UCTS—Standard and special carbon 
and graphite components and mate- 
rials for electrical, mechanical and 
chemical applications are described 
in a recently revised and _ enlarged 
14-page catalog. Data are presented 
on carbon and = graphite products, 
including welding carbons, electrical 
contacts, bearing materials, seal rings, 
and many other items. Considerable 
engineering information is provided 
on the physical and electrical prop- 
erties of carbon and graphite as com- 
pared with metals and other refractory 
materials. For a copy, address a let- 
terhead request for Catalog 40A to 
Stackpole Carbon Co., St. Marys, Pa. 





Book 


Reviews 





Radiotron Designer's Handbook. Fourth 
edition, edited by F. Langford-Smith. 
Printed by Radio Corporation of 
America, Harrison, New Jersey. 1522 
pp. Illustrations, index, references. 
$7.00. 


This new fourth edition thoroughly cov- 
ers the design of radio and audio cir- 
cuits and discusses in detail, from the 
viewpoints of theory and practice, the 
design considerations necessary for the 
proper use of electron tubes and circuit 
components. It includes 1000 illustra- 
tions, bibliographies and references to- 
taling more than 2500 items, and an 
extensive 50-page index containing 7000 
entries. 

Twelve years in preparation by editor 
F. Langford-Smith and a_ staff of 38 
author-engineers, the new book is more 
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ROD. a new advancement in moisture- 
arbon 
s ° 
mate. | resistant coils 
and 
ribed Luxolene Green molded coils have been engineered especially for applications 
seal involving intense moisture conditions, such as in refrigeration, air conditioning, 
arge water pumping, etc. 
ented Field tests of production coils have proven more than satisfactory. 
lucts, The cost of Luxolene Green encased coils is nominal. Send for complete infor- 
‘trical mation. 
rings, (NOTE: Deluxe Coils, Inc., manufactures coils only—no complete 42 
rable transformers, relays, solenoids, etc.) 
vided ENGINEERING DATA 
yrOp- aa 
ae COIL CONSTRUCTION: Random, paper layer or precision wound, 
ohne Excellent { Lead Wires 105°C Polyvinylchloride U.L. approved 
ao Bond | Molding Compound—Luxolene Green Resin ONE 
Core Tube—Luxolene Green Resin HOMOGENOUS 
JA to MASS 
3, Pa. 
! Operating Temperatures: 
i Continuous ; 90° to 250°F 
i Intermittent, 4 hrs. 90° to + 300°F 
| Intermittent, | hr. 90° to + 400°F 
ste Properties of Luxolene Green Resin: 
Tensile strength 10,900 pSI 
Water absorption less than 1/10 of 1% after 24 hours 
immersion. 
Thermal coefficient of 
expansion 6.1 x 10 
Thermal conductance 4.9 x 10° 
i Volume resistivity megohms CMS 10° 
| Dielectric strength 400 volts, | mil 
Arc resistance 85 
Dielectric constant ; I S.-C e uch wheels 3.90 
ee 10'° cycles eaten s 2.99 
Loss factor 10° cycles 0113 
: 10'° cycles 0252 
‘ourth | Solubility tad Attacked by concentrated sulphuric 
a acid, but is resistant to concentrated 
smith. hydrochloric acid. Trichlorethylene, 
n of ethylacetate and acetone will attack 
1522 but not dissolve Luxolene. 
02S PO Sonswasaacuss Very strong to metal. Makes excellent 
ences. bond with 105°C Polyvinylchloride 
lead wires. 
‘OvV- 
= LUXOLENE CERTIFICATION 
? ye EVERY SHIPMENT COVERED BY THIS CERTIFICATION: 
n the 
the ————— LUXOLENE CERTIFICATION 
7 Serial No. 0000 
r the "We hereby certify that the coils covered by packing slip 
ircuit No. have been immersed in water at 
= room temperature for 24 hours. After immersion, with 500 
ustra- volts D.C. applied, the leakage resistance through water to 
1s to- : ground has been measured by standard procedures and 
found to be not less than 200 megohms. 
dan 
7000 
aa 
Ma DELUXE COILS, INC., 1302 First St., Wabash In 
‘ « 
f 33 i ov 7 
more 
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The freezer’s automatic 
The stove and TV too 
The washer shuts itself off 


























Then starts itself anew 








Thecar’sa Mushomatic Eight 








Remote controlled by knee 











And who's in charge of all 
this stuff? 
Unautomatic me! 























































CASTINGS 
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If weight is a factor in the product you're in 
charge of purchasing, engineering or manufac- 


turing, turn automatically to WELLMAN. 


We've been in charge of producing castings 
on the lighter side, aluminum and magnesium, 
for almost half a century. Our four complete 
plants assure you the controlled quality and the 
easy machinability that help shut off your 


production problems. 


Catalog No. 53 will fill you in on the details. 


Well: Cast MAGNESIUM AND ALUMINUM CASTINGS 
(Hell: Made WOOD AND METAL PATTERNS 


rue WELLMAN sronze 2 ALuminum co. 
Dept. 6, 12800 Shaker Boulevard Cleveland 20, Ohio 


ELECTRICAL 


than four times larger than the third 
edition published in 1940. Containing 
hundreds of circuit diagrams, curves. 
drawings, and charts, the new edition 
treats circuit design and _ application 
problems from the theoretical and math- 
ematical approaches, and from the prac- 
tical standpoint of the circuit experi- 
menter. 

The book’s 38 chapters are grouped 
under seven major headings which in- 
clude: Radio tubes; general theory and 
components; audio frequencies; radio 
frequencies; rectification, regulation, fil- 
tering, and hum; complete receivers. 
covering the design and testing of AM 
and FM receivers; and sundry data, de- 
voted to tables, graphs and other perti- 
nent technical information. 

A partial listing of topics covered jy 
each part includes: 

Part 1—Radio Tubes. Introduction. 
maximum ratings and _ tolerances, tube 
characteristics, contact potential, admit- 
tance, use of published data, manufac- 
turing control, tube testing. 

Part 2—General Theory and Compo- 
nents. Fundamentals, filters, networks. 
transformers and inductors, magnetic cir- 
cuit theory, practical feedback circuits, 
negative feedback cathode followers, 
theory of modulation, tuned circuits, 
coupling, calculation of inductance, de- 
sign of r-f inductors, mathematics. 

Part 3-—Audio Frequencies. Voltage 
and power amplifiers. stability and de- 
coupling, fidelity and distortion, tone 
compensation, equalizers, tone controls, 
volume expansion, compression and lim- 
iting, noise limiting, recording character- 
istics; reproduction from records, micro- 
phones, pre-amps, attenuators; mixers, 
gain and noise, loudspeakers and _ en- 
closures, acoustical data, speaker net- 
works and matching. 

Part 4—Radio Frequencies. Antennas 
and transmission lines. r-f amplifiers 
tube and circuit noise, oscillators, fre- 
quency conversion and tracking, i-f am- 
plifiers, AM and FM detection, AVC. 
reflex amplifiers, limiters, automatic fre- 
quency control. 

Part 5—Rectification, Regulation, Fil- 
tering and Hum. Rectification, use ol 
published curves, filtering and hum, vi- 
brator power supplies, vibrator trans- 
former design, current and voltage reg- 
ulators. 

Part 6—Complete Receivers. Types ol 
receivers, design and testing of AM re- 
ceivers, design and testing of FM re- 
ceivers, receiver and amplifier tests and 
measurements. 

Part 7—Sundry Data. Tables, graphs. 
charts; color codes for resistors, capaci- 
tors, a-f, i-f and power transformers; 
chemical and physical constants; react- 
ance, impedance and resonance charts; 
abbreviations and symbols. 


Electronic Circuitry for Instruments and 
Equipment, by M. H. Aronson. Pub- 
lished by Instruments Publishing Co., 
Pittsburgh 12. 310 pp. $4.00. 


A text book written for new workers but 
helpful as well to experienced ones; the 
author discusses the electrical nature of 
matter; basic circuit elements of resist- 
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connectors and matched tooling 


When Harnischfeger Corporation of Milwaukee changed from 

soldered connections to compression-type terminals for a large majority of 
their electrical connections. they realized immediate savings in installed 

costs and immediate gains in production, These terminals are compression- 
installed by hydraulic Hypresses or hand tools for wiring circuits of 

power shovels, cranes, hoists and other electrical equipment. 

Says Harnischfeger, “Compression connectors and terminals give the highest 
quality electrical connections and with uniform results.” Time studies 

report savings of from 14 to 5g minute per installation, with “greatly increased 
output for the same production capacity” 


Unfailing electrical performance . . . substantial economies... 
long-term customer satisfaction ... are the proved rewards of manufacturers 
whose products are Burndy-connected. 


NORWALK, CONNECT. FACTORIES: New York « California TORONTO, CANADA 
82-30 EXPORT: Philips Export Corporation 
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VIBRATION 


NOISE 


SOLATION NOTE 








A PHOTO-ENGRAVER’S CAMERA 
“floated” on Barrymounts, is iso- 
lated from floor vibrations. Result: 
sharper images and faster opera- 
tion. 





GRINDER ACCURACY PROTECTED 


Barrymounts, used to isolate 
grinders from building-borne vi- 
bration, eliminate chatter marks. 
Result: 
finish. 


higher output and better 





MEET DEMANDS OF MILITARY SERVICE 


Barry unit vibration isolators and 
mounting bases protect delicate 
electronic equipment in military 
aircraft and in guided missiles. 





INSTRUMENT AND CONTROL PANELS 


mounted on Barry isolators, are 


unaffected by vibration from 
nearby heavy machinery. Result: 
sensitive adjustments “stay put,” 
and frequent recalibrations are 
avoided. 


IN ANY FIELD OF MILITARY OR INDUSTRIAL INTEREST 


the wide range of Barry products, and the experience of Barry engi- 
neers, can help you solve shock, vibration, and noise problems. Call 
our nearby sales representative, or write directly to us. 


= BARRY 


708 PLEASANT ST.. WATERTOWN 72, MASSACHUSETTS 


€ 





SALES REPRESENTATIVES IN 
» Clevelond Dalles Dayton Detrelt Les Angeles Minneapolis New York 
enix Rochester St. Lous Sen Srecsees:s lena, Neeeaie:’ Piette. 
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ance, capacitance, inductance, imped- 


ance, and resonance; signals and simple 
circuits; vacuum tubes and _ gas-filled 
types. Three types of circuits are 
presented in separate chapters: rectifier, 
amplifier and oscillator, with separate 
chapters on special circuit applications 
such as signal-shaping and_ solid-state 
amplification. Electrical and electronic 
test equipment, r-f communications and 
military electronics are also discussed. A 
tightly written, readable, concise text 
which first ran serially in Instruments. 


basic 


Measurement Techniques in Mechanical 
Engineering, by R. J. Sweeney, Pub- 
lished by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16. 309 
pp. $5.50. 


Written primarily for the practicing en- 
gineer engaged in development work, to 
provide information on measurement 
methods commonly used in power 
equipment. While the text dwells exten- 
sively on steam and fluid flow and proc- 
ess control, the fundamental electrical 
measurements are rather thoroughly pre- 
sented. Chapters on mass, time and 
speed, and pressure include evaluation 
of all common measuring methods; the 
chapter on temperature is thorough in 
its coverage. A closing brief section on 
automatic controls is confined to process 
control application. A 12-page subject 
index is included. References to tech- 
nical literature are few and scattered. 


ASTM Standards of Copper 
Alloys, 
Society for 
Race St., 
$5.00. 


and Copper 
published by the American 
Testing Materials, 1916 
Philadelphia 3. 556 pp. 


This book bnngs together in convenient 
up-to-date form all of the ASTM Stand- 
ards pertaining to copper and _ copper 
alloys, which were developed by Com- 


mittee B-5 on Copper and Copper Al- 
loys, Cast and Wrought, and_ other 
ASTM technical committees. It is the 


direct result of the close cooperation of 
the technical representatives of leading 
producers and consumers of copper and 
copper alloys serving on these commit- 
tees. There is a wealth of data in this 
compact volume. 

The 1953 edition includes in their 
latest form 115 widely used ASTM 
standards, including 102 specifications; 
9 test methods; 2 recommended prac- 
tices—one for tension test specimens 
for copper-base alloys for sand castings, 
the other for designating significant 
places in specified limiting values; and 
2 classifications—one for cast copper- 
base alloys, the other of copper. A 
high percentage of the material included 
in the earlier edition has been revised 
and four of the methods are new. 

Standards cover copper, copper alloy, 
and copper covered steel electrical con- 
ductors; non-ferrous metals; plate, sheet, 
strip, and rolled bar; rod, bar, and 
shapes; wire; pipe and tube; ingot; sand 
and die castings; filler metal; and meth- 
ods of test for copper and copper alloys. 

A group of specifications cover non- 
ferrous metals such as slab zinc; pig 
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- PRODUCT: <> 
Leeds and Northrup P.A.T. Control Unit... 
tent vital element in L & N System for automat- 
- : ically regulating temperature; also such 
ee variables as pH, chemical concentration, 
a gos anolysis. 
> PROBLEM: 
ther 
the i To design and build each component so that 
n of the complete control unit will function with 
ding maximum accuracy and dependability un- 
and der all operating conditions. 
ymit- 
his ANSWER: 

' Kodapak Sheet selected for use in trans- 
their former (illustrated). Found to offer compact- 
STM ness...high dielectric strength ... uniform 
ions; ; chemical composition ... and thickness. 
yrac- — 4 . 
nens \ 
ings, ¢ @ To 
icant es 9 

and - 
yper- 
oe For further information concerning this and other applications, address: 


uded o Cellulose Products Division, Eastman Kodak Company, Rochester 4, N. Y. 


vised , 


Sales offices: New York, Chicago, Dallas. 


f 
& 


lloy, 

con- Sales representatives: Cleveland, Philadelphia, Providence. 

heet, Distributors: San Francisco, Los Angeles, Portland, Seattle 
and (Wilson & Geo. Meyer & Co.); 

sand Toronto, Montreal (Paper Sales, Ltd.). 

1eth- 
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MATCHLESS STABILITY 
EXCEPTIONAL ACCURACY 


in any High-Low Resistance Range 


Dalohm resistors are manu- 
factured under rigid controls 
and sealed against moisture 
with special silicone coating 
having high dielectric strength, 
excellent thermal coductiv- 
ity, and high resistance 

to abrasion. —— 

From 1 ohm to 100 megohms, 
depending on type. 
Temperature coefficient 200 
PPM per degree C for lower 
resistance ranges up to 

500 PPM per degree C for 
higher ranges. 1% accuracy. 


ML 


available). 


= Cc 





Deposited | 


CARBON 


Resistors — 







ae 


Shown Actual Size 


Write, Wire or Phone George Risk, 1306 28th 
Ave., Columbus, Nebr. for price and delivery. 
(Wire wound miniature power resistors also 


Phone 2139 


DALE PRODUCTS, INC. 


COLUMBUS, NEBRASKA 











MODEL 200-A DC MILLIVOLTMETER 


Used by leading Laboratories 
throughout the Industry 










DC Measurements 


5 MICROVOLTS 


to 
1 0 VOLTS 


A precision converter, that 
changes the input DC into 
an amplified, sinusoidal AC 
Voltage. 


5 microvolts internal noise 
Max. gain 1000 (volts RMS/volt DC) 
40 millisecond time constant 


6 

= 

e 

@ No zero or gain adjust 

@ 2 megohm input resistance 
e 


Rejects external 60 cps pickup 


Makes any AC Vacuum tube 
Voltmeter direct reading in 
DC microvolts and millivolts. 


With the cathode ray oscil- 
lograph yields an extremely 
sensitive DC null detector. 


co INDUSTRIAL CONTROL COMPANY 


Wyandanch, Long Island, New York 
Telephone: Midland 3-7548 


a 
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lead; nickel; phosphor; silicon; clectro- 
lytic cathode copper, and others. Also 
included are test methods covering ¢y- 
pansion; mercurous _ nitrate; 
preparation of micrographs: — tension: 
hardness; sampling; and grain size eval- 
uation. 

An Index is included to 
provide a ready reference. Copies can 
be obtained from Headquarters (address 
above) with heavy paper 
cloth cover, price is $5.65. 


resistivity 


extensive 


cover: with, 


Testing Metal Powders and Metal Pow- 
der Products, a symposium published 
by American Society for Testing Ma- 


terials, 1916 Race St., Philadelphia 3 
84 pp. 
Seven papers presented at the Cleve- 


lang Spring Meeting sponsored by Com- 
mittee B-9. New applications and 
improved compositions have required ex- 
tension of standardization work partic- 
ularly in the methods for determining 
particle size distribution in th« 
of sub-sieve particle sizes. The papers 
in this symposium were invited to stimn- 
late further interest in 
Subjects covered are: 

“Test Methods and Devices for Sin- 
tered Iron Rotating Bands,” by J. D 
Dale, Frankford Arsenal, Philadelphia 

“Quality Control of Metal Powd 
Gears,” by W. A. Hinkle, General Elec- 
tric Co., Trenton, N. J. 

“Porous Stainless Steel Compacts for 
Transperation Cooling,” by F. V. Lene! 
and O. W. Reen, Rensselaer Polytechni: 
Institute, Troy, N. Y. 

“Methods of Testing Cemerted Car- 
bide Compositions,” by A. D. Stevens 
and J. C. Redmond, Kennametal, In 
Latrobe, Pa. 

“Metal Powder Size Distribution wit! 
Roller Air Analyzer,” by P. S. Rolle 
Washington, D. C. 

“Metal Powder Particle Size Deterimi 
nation,” by R. P. Seelig, Americar 
Electro Metal Corp., Yonkers, N. Y. 

“Some Experiences in Specific Surfa 
Measurement of Metal Powders by 
Temperature Gas Adsorption,” by J. B 
Haertlein and J. F. Sachse, Metals Dis 
integrating Co.. Inc.. Elizabeth, N. 7 

Copies of this publication, identified 
as ASTM Special Technical Publicatior 
No. 140 Sor 


ety headquart rs 


range 


standardization 


Low - 


can be secured from the 


Timing Engineering, by Myrten G. Saak 
published by Ribble Engineering Co 
74 Montgomery St., Jersey City 2. 24 
pp. $5.00. 


A complete full-length reference book on 
industrial timers and their applications. 
Currently available types of repeat cycle 
and automatic reset units are described in 
detail, along with a wide variety of appli- 
cations for each type. Complete schemati: 
diagrams are used liberally in presenting 
application examples. 

Text bears heavily on automatic cycle 
and machine control uses, largely devoted 
to synchronous timers; electronic, pneu- 
matic and thermal types are mentioned 
with passing references to their limitations 
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: | ELASTIC STOP NUIS 








‘ 7 d'a. from 

CC- 1/16” to 1/2” 

vl ...with the famous red elastic collar ...the slotted tubular steel pin 
of nylon or fiber with chamfered ends 

«| For heavy duty applications where Vibration-proof spring pins replacing 


rivets, set screws, straight, serrated 
or cotter pins, dowels 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
‘ precise adjustments must be main- 1 
| tained against severe vibration | 
| 
| 


» ELASTIC STOP NUT CORPORATION 
at OF AMERICA 





Elastic Stop Nut Corporation of America 
Dept. N21-1022, 2330 Vauxhall Road, Union, N. J. 


Please send me the following free fastening information: 


[) Elastic Stop Nut Bulletin [] Here is a drawing of our 
: I C Rollpin Bulletin product. What fastener would 
in 2 
oli- [] AN-ESNA Conversion Chart you eae 
atic Nam pal - Bi ie tt viiiicincet eee an 
ing 
a liasinctnninnciseeleritnde Diceacaii sipilsaticanincbcicigundinciieaaaaea 
cle Street__ cide Scticpaailag si pow secgiincmicesis ileus 
ted 
u City ee cae Scucneeepmaaenan _Stat ‘ieeibaaapeigeatiaalea 





‘GC OCTOBER 1953 283 









talk about a beating! 


multiplex radio telephony systems 


must take it... 
































Weld Toug ut Troma 


Absolute dependability under the 
most rugged operating conditions is a 
prime requirement in all REL Multiplex 
Radio Telephony Systems. That’s 
why you’ll find cnH1caGo ‘‘Sealed-in- 
Steel’’ transformers used throughout 
REL equipments. These world’s 
toughest transformers are available in 
3 mountings, each featuring one-piece 
seamless design enclosing an 
electronically perfect construction. 
Available for every application: 
Power, Bias, Filament, 

Filter Reactor, Audio, MIL-T-27 
Stepdown. Ask for them at 

your electronic parts distributor. 
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, 
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> 


Illustrated above at right: REL 
900 MC Transmitter, Series * 
707-757. Illustrated immediately 
above: REL Model 759 70 MC 
Dual Transmitters and Receivers. 
These systems make wide 
use of CHICAGO C-Type 
““Sealed-in-Steel”’ transformer units. 


C-TYPE 


With 10” color-coded 
leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 


Free "New Equipment” Catalog 


You'll want the full details cn 
CHICAGO'S New Equipment Line— 
covering the complete range of 
“Sealed-In-Steel” transformers 
designed for every modern circuit 
application. Write for your Free 


copy of this important catalog Voy S20 
today, or get it from your o ; 
Y 9 y le 0 
Vv 















electronic parts distributor. 


_ at ; _ WF 
TIT L TTT ee cents: 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 


4237 N. Lincoln Ave. 
Chicago, ill., U.S.A. 
CABLE ADDRESS: 
HARSHEEL 





Scheel International, Inc. 
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in timing accuracy and range for most 
machinery uses. An extensive index in- 
cludes references to all specific applica- 
tions included in the text. There are no 
bibliographies or references to current 
technical literature. 


Proceedings of the 1953 Electronic Com- 
ponents Symposium, The 1953 Elec- 
tronic Components Symposium, Suite 
1011, 621 South Hope St., Los An- 
geles 17, Calif. Appx. 240 pp. $4.50. 
Paper-bound. 


The first symposium on quality  elec- 
tronic components was held during 1950 
in Washington, D. C., under sponsorship 
of the AIEE, IRE, RMA (now RETMA) 
and with active participation of Govern- 
ment agencies. At that time it was felt 
that biannual symposia would amply fill 
the need; the succeeding 
was therefore planned for 1952 and 
again was held in Washington, D. C. 
under the same sponsorship. 

By the time the 1952 Symposium was 
held, the increasing tempo of develop- 
ments in components had 
strongly indicated the need for an an- 
nual symposium. At the same time, the 
rapidly increasing research, development 
and manufacturing activity on the West 
Coast pointed to a need for a sym- 
posium to be held there. As a result, the 
1953 Symposium was held at Pasadena 
Calif., April 29, 30 and May 1, under 
AIEE, IRE 
(West Coast 
Association). 


symposium 


electronic 


the sponsorship of the 
RETMA, and WCEMA 
Electronic Manufacturers’ 
Current plans of the sponsoring profes- 
sional societies and trade associations 
are to hold the 1954 Symposium again 
in Washington and thereafter alternate 
between the West Coast and the East. 

The Proceedings under review repre- 
sent the papers programmed at the six 
sessions of the 1953 Symposium: (1 
General Component Problems; (2) En- 
vironment and Packaging; (3) Tubes and 
Tube Reliability; (4) Component Reli- 
ability; (5) Resistors, Capacitors and Di- 
electrics; (6) Devices and Materials. In 
all 33 papers were presented. 

Some 
with material already published or pre- 
viously presented on programs of other 
technical meetings is noted, particularly 
in printed circuit techniques; but this 
perhaps is unavoidable. On the whole 
the papers are of high quality, with a 
minimum of commercial influence. As 
might be expected from a West Coast 
meeting, aircraft electronic problems are 
well represented; as are problems relat- 


overlapping in subject matter 


ed to electronic ordnance. 

Amone the papers of particular inter 
est to this reviewer, at least, are: “The 
Component Problem in Industrial Elec- 
tronics.” E. D. Cook, General Engineer- 
ing Laboratory, General Electric Com- 
panv: “Behavior of Component Parts in 
High-Intensity Short-Duration Environ- 
ments.” F. A. Paul and C. R. Gates, Jet 
Propulsion Laboratory, California Insti- 
tute of Technology; “On the Reliability 
of Complex Systems,” Major General 
Leslie E. Simon, Assistant Chief of Ord- 
nance for Research and Development; 
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Refrigerator and.freezer Parts 


NS 


Leading manufacturers in the refrigeration 
industry have long depended on ERIE for 
important plastic parts. For they have 
learned that ERIE knows plastic materials 
and knows how to mold and finish them. 
The pioneer in custom injection molding 
has had a longer experience in meeting 
practical problems than any other manu- 
facturer in the field. 


> 


Sales Offices 


ERIE RESISTOR CORPORATION ... 


Plastic parts by ERIE include appetiz- 
ing food trays, large and small, deep and 
shallow; interior compartment doors that 
combine beauty with utility; panels, 
handles, knobs, and name plates in three- 
dimensional plastics that glamorize the 
product and captivate the prospect. 


Write for your copy of bulletin, 
“Who We Are . . . What We Do in Plastics” 


PLASTICS DIVISION 
Main Offices: ERIE, PA. 


Cliffside, N.J. ¢ Philadelphia, Pa. ¢ Buffalo, N. Y. * Chicago, Ill 


Detroit, Mich. * Cincinnati, Ohio + Los Angeles, Calif. 


Factories 





ERIE, PA. - LONDON, ENGLAND - TORONTO, CANADA 
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These popular, advanced 
machines offer a fast, dependable 
method of assembly definitely 
proved indispensable in other 
plants . . . In replacing slow, 
tedious manual handling, it has 
boosted production substantially, 
sustaining uniform results by 
eliminating human error... 
Whatever your feeding and 
assembling operations may be, 
our engineering experts will 
analyze your problem and come 
up with a practical solution .. . 
Give us details . . . Send sample 
assembly. 
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ELECTRICAL 


“Reliability—Tubes vs Transitors,” ¢. 
W. Martel and F,. M. Dukat, Raytheon 
Manufacturing Company; “Transistor 
Reliability Studies,’ R. M. Ryder and 
W. R. Sittner, Bell Telephone Labora- 
tories; Temperature 
Measuring Techniques and Ratings for 
Electronic Parts,” J. P. Walsh, Cornell 
Aeronautical Laboratory. 

Dielectrics are well covered in two 
thorough papers: “Recent Progress in 
Dielectric Materials Related to Compo- 
nent Development,” by G. T. Kohman, 
Bell Telephone Laboratories, and “Qual- 
ity Components and Improved Dielee 
trics,” by A. J. Warner, Federal Tele- 
communication Laboratories, Inc. 

An appendix provides a useful list ot 
all those that attended the Symposium, 


“Recommended 


Circuit Theory of Electron Devices, E, 
Milton Boone. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York 16. 483 pp. $8.50. 


The fundamental emphasis of this book 
is devoted to the circuit theory and 
not to the physics of electron devices, 
It is believed that analysis of electron 
devices should be limited at first to the 
circuit properties of the device, proper- 
ties that can be determined by measure- 
ments at available terminals. Analysis 
of more difficult internal complexities 
may be deferred until circuit experience 
has been developed by the student. 

Several chapters are devoted to the 
characteristics of and equivalent circuits 
for vacuum and gas-filled tubes. Then 
circuit applications are covered, includ- 
ing: a-f Voltage Amplifiers; rectifiers and 
power supplies; r-f amplifiers; oscillators; 
and modulation and demodulation. 

A feature of the book is a complete 
chapter on the linear circuit theory of 
transistors. This chapter contains a care- 
ful integration of tube and _ transistor 
circuit theory. 


Strength and Ductility of Metals at Ele- 
vated Temperatures, a symposium 
published by American Society for 
Testing Materials, 1916 Race St. 
Philadelphia 3. 256 pp. $3.25. 

The papers and discussions in_ this 
Symposium, sponsored by the Joint 
ASTM-ASME Committee on Effect of 
Temperature on the Properties of Metals, 
were presented at the 1952 Annual 
Meeting of the American Society for 
Testing Materials held in New York City. 
Material presented in this Symposium 
concerns the effects of notches on 
metals at elevated temperatures, under 
either static or dynamic loading, and 
discusses results of current research on 
the subject. It also deals with another 
aspect of the metallurgical changes which 
occur during heating at elevated tem- 
peratures, and the effects of these on 
strength and ductility. Titles and av 
thors of the papers are as follows: 

“A Survey of Embrittlement and Notch 
Sensitivity of Heat-Resisting Steels” by 
George Sachs, Dir. of Metallurgical Re- 
search, Syracuse University, and W. F. 
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The Iron Horse that reads and heeds with Electronic Eyes 












The Super Chief of the Santa Fe Railway car- 
ries electronic equipment that “reads” the con- 
ditions of the track ahead and describes the 
signal lights to the engineer. If, for some reason, 
he fails to heed this message, the equipment 
automatically takes over control of the throttle. 
This is truly safety in motion. 

Holtzer-Cabot motor generator sets, which 
power electronic equipment on the Super Chief 





control system, employ Regohm voltage regula- 
tors exclusiv ely. Wherever ‘the going gets rough 
on land, sea or air applications, this compact, 
electro-mechanical controller withstands severe 
vibration, shock or ambient temperature condi- 
tions. And standard models provide voltage out- 
put constant within less than +2% 

Here are the reasons why Holtzer-Cabot en- 
gineers have standardized on Regohm voltage 
regulators: 





1. Low Cost—Regohm costs less, does more, than 
the complex equipment that once was the only 


available solution to control problems. 
Controlled by 7 


2. Ruggedness—Upgrade, downgrade, w orking 
on a railroad demands the ability to “take it.’ 
Regohm has it, is sturdy and reliable. 


Regohm 3. Long Life—In properly engineered installa- 


tions, Regohm’s life is measured in years. This 
means low maintenance cost. Shelf-life is sub- 


Voltage Regulators stantially unlimited. 


4. Simplified Maintenance—Regohm’s plug-in 
feature simplifies replacement and maintenance 
by unskilled crews. There are no parts to renew 
or lubricate. 


Powered by Holtzer-Cabot Generators 























5. Good Regulation - Regohm i insures continuous 
control and will stabilize control systems with 
widely varying characteristics. 


Our engineering and research staff can help 
you develop optimum design for your equip- 
ment and system. Learn how Regohm can help 
you with your regulation problem. Write for 
Bulletin 505.00. The address: Department L.., 
Electric Regulator Corp., Norwalk, Conn. 


CONTROL COMPONENT IN: Servo systems * battery chargers * airborne controls * portable 
and stationary generators * marine radar * inverters * locomotive braking systems * mo- 
bile telephones * guided missiles * signal and alarm systems + telephone central station 


equipment * magnetic clutches * railroad communication systems. 
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A great aid to your miniaturization program 


MOUNT IN 15/32” HOLE 


ALL LENS COLORS 


Easy lamp replacement 


with any midget flanged 


base lamp types 


Complete blackout 
or semi-blackout 
NON-DHMMING dimmer types 
No. 8-1930-621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 


; PLATE (EDGE) LIGHT ASSEMBLIES 
AIR FORCE and BUREAU of AERONAUT 
MIL-L-7806 DRAWING MS-25010 


DIALCO No. TT-51 (Red filter-black top) 
... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE 
with other filter colors 
and with light-emitting 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


HYACINTH 7-7600 


60 STEWART AVENUE, BROOKLYN 37, N. Y. 
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Brown, Jr., Research Metallurgist, Lewig 
Flight Propulsion Lab., NACA, Cleve 
land. 

“Effect of a Notch and of Hardness og 
the Rupture Strength of Discaloy” by 
F. C. Hull, Manager, Metallurgical See 
tion; E. K. Hann, Research Engineer, 
and H. Scott, Manager, Metallurgical 
and Ceramic Dept., Westinghouse Elec 


tric Corp., Research Labs., East Pitts.) 


burgh. 

“Influence of Sharp Notches on the 
Stress Rupture Characteristics of Sey. 
eral Heat-Resisting Alloys” by. W. F, 
Brown, Jr., M. H. Jones, and D. P, 
Newman, Research Metallurgists, Lewis 
Flight Propulsion Lab., National Ad. 


visory Committee for Aeronautics, Cleve. | 


land, Ohio. 

“Effect of Grain Size Upon the Fa- 
tigue Properties at 80, 1200 and 1600 F 
of the Precision-Cast Alloy X-40” by 
P. R. Toolin, Research Eng., Westing. 
house Research Labs., East Pittsburgh, 

“Investigations Into the Effect of 
Notches on the Results of Long-Time 
Rupture Tests at the Elevated Tem- 
peratures” by W. Siegfried, Sulzer Bros, 
Ltd., Winterthur, Switzerland. 

“Theory of Time-Dependent Rupture 
and Interpretation of Some Stress-Rup- 
ture Data” by D. N. Frey, Manager of 
Metallurgy, Scientific Lab., Ford Motor 
Co., Dearborn, Mich. 

“Effect of Notch Geometry on Rupture 
Strength at Elevated Temperatures” by 
E. A. Davis and M. J. Manjoine, West- 
inghouse Research Labs., East Pitts 
burgh. 

“Notch Rupture Tests of Inconel X 
and Nimonic 80A” by D. E. Furman 
and A. M. Talbot, Research Lab., Inter- 
national Nickel Co., Inc., Bayonne, N. J. 

“An Experimental Study of _ the 
Strength and Ductility of Steel at Ele- 
vated Temperatures” by J. Glen, Col- 
villes, Ltd., Tech. Offices, Motherwell, 
Scotland. 

“Effect of Sigma on Strength and 
Ductility of 25 Cr, 20 Ni Steel” by 
G. V. Smith and E. J. Dulis, Research 
Lab., U. S. Steel Corp., Kearny, N. J. 

“Recovery and Creep in an Alloy 
Steel” by H. A. Lequear and J. D. 
Lubahn, General Electric Research Lab., 
Schenectady. 

“The Structure and Properties of 
Stainless Steels After Exposure at Ele- 
vated Temperatures” by A. B. Wilder 
and E. F. Ketterer, National Tube Co., 
Pittsburgh. 

Copies of this 256-page Symposium, 
printed with heavy paper covers, can be 
obtained from Headquarters of the 
American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, at 
the price given above; identify as 
Special Technical Publication No. 128. 


Proceedings of Ninth Annual Meeting of 
Metal Powder Associations, 420 Lex- 
ington Ave., New York 17. 111 pp. 
$2.50. 


Full text of the eleven papers pre- 
sented at the Ninth Annual Meeting of 
the Metal Powder Association, in Cleve- 
land, Ohio, on April 21 and 22, 1958, 
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You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 


rwell, 


and 
by 
earch 


are you've never seen a “heat” that’s more closely 
controlled as to composition and quality than the one 
you see above. For this is a heat of Hoskins Chromel 
... the original nickel-chromium alloy that first 


made electrical heating practical. Into it go precise 


1200 pounds of fine finished material . . . smooth, 
bright, durable wire or ribbon produced to a spec- 
ified resistivity for long, dependable service as heating 
elements or cold resistors in countless different elec- 


trical devices. 


Alloy 
J. D. amounts of the purest raw materials obtainable... . iss 
; ; : Chromel, however, is only one of many specialized, 

Lab., mixed, melted, and poured in exactly timed cycles. : 
quality-controlled alloys developed and produced by 


- Hoskins. Others include: Alloy 502 . . . used through- 
ule- 
‘ilder | 
Co. | ‘ chanical applications. Spark plug electrode alloys . 


out industry for a wide range of heat resistant me- 


sail | ie : which have become universally accepted standards of 
in be “9 a quality and durability. Alloy 717 . . . used in facing 


— PN > a me engine valves for longer life and improved service. 
rials, _ > 
3, at . 
as ; . tes thermocouple alloys for industrial furnaces and jet en- 
128, Heating elements madeof Hos- Spark plugs equipped with Hoskins Chromel-Alumel ther- 


kins Chromel give long life Hoskins electrode alloys give mocouple alloys accurately gines er 
Service in industrial electric long dependable service wher- register exhaust temperatures 


And, of course, there are Hoskins Chromel-Alumel 


. unconditionally guaranteed to register true 


furnaces, home appliances. ever they're used. of jet aircraft engines. temperature-e.m.f. values within close specified limits. 
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MEETS a 


‘SPECS’ 

Zz 
' EVERY TIME £ 
by the yard - cut to order 





FELTERS 


From oil seals and wicking to weatherstrip and noise 
dampeners, there is a grade of Felters Felt that can solve 
your specific engineering problem. 

For technical information about many of the usual 
and unusual jobs you can do with felt, write for a copy 
of the ‘‘Felters Design Book’’. It contains 
drawings, data and information to use when considering 
felt for any application. 


The FELTERS 


Company 
205 South Street, Boston 11, Mass. 





4 2 
SS Color, thickness and consistency of Felters Felt are almost as varied 
as your imagination can make them. For the unusual in Felt, call Felters. 
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have just been released in the form 
of a lll-page leatherite bound book, 
The Proceedings include all papers, illus- 
trations and discussion of the papers 
presented at the meeting and provide 4 
concise and up-to-the-minute commentary 
on the latest developments in powder 
metallurgy, one of the fastest growing 
industrial techniques. Subjects covered 
include the use of metal powders and 
and powder metallurgy in electronics, the 
production of precision high density parts, 
such applications as friction materials 
for automatic transmissions. Some spe- 
cial fields also covered are alloy pow- 
ders, non-metallic impregnation and _ the 
powder metallurgy of aluminum. Of 
particular interest is the presentation of 
a report on a survey of iron powder 
| production capacity. 

Papers included are: 

“Progress Report on the N.B.S. Per- 
meameter,” G. P. McKnight, Speer Re- 
sistor Division, Speer Carbon Company, 
(See page 000 in this issue.) 

“Design Trends of Powdered Iron 
Core Inductances as Used in the Elec- 
tronics Industry.” Bernard Goldsmith, 
Essex Electronics. 

“The Processing, in the Higher Den- 
sity Range, of Durable, Precision Iron 
Powder Parts on a Production Basis.” 
William J. Doelker and Harold T. Har- 
rison, The National Cash Register Com- 
pany. 

“Metal Powder Friction Materials in 
Heavy Duty Transmissions,” J. E. Storer, 
Allison Division, General Motors Cor- 
poration. 

“A Survey of Iron Powder Produc- 
tion Capacity,” Robert L. Ziegfeld and 
David M. Borcina, Metal Powder Asso- 
ciation. 

“Powder Metallurgy at the Cross Roads 

Present and Future Possibilities,” John 
D. Shaw and Walter V. Knopp, $-K-C 
Research Associates. 

“A Progress Report on Brass,” D. C. 
Bradley and W. R. Toeplitz, The New 
Jersey Zinc Company, and Bound Brook 
Oil-Less Bearing Corporation. 

“Non-Metallic Impregnation of Sin- 
terings,’ Wilson N. Pratt, American 
Metalseal Manufacturing Corporation. 

“Review of Aluminum Powder Metal- 
lurgy,” J. B. Haertlein and J. F. Sachse 
Metals Disintegrating Company, Inc. 

“Alloy Powders by the Hydride Proc- 

s,”’ B. A. Gruber, Metal Hydrides, Inc. 

“The Metal Situation,” Dr. Joseph 
Zimmerman, Daily Metal Reporter. 


Combined Reprints 
at Quantity Prices 


Grouping of orders makes possible 
substantial savings in handling ex- 
pense. Single shipments of quanti- 
ties of 5 or more on orders accom- 
panied by remittance are offered at 
reduced prices—given on page 254 


in this issue. 
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Electrical Equipment | 
helps maintain efficiency in today’s 


This high speed cigar wrapping machine literally 
pours out a stream of banded and wrapped cigars 
at the amazing speed of 120 perminute! The manu- 
facturer selected Crouse-Hinds tough, cast metal 
Obround and FD Condulets for the job of controlling 
the operation and protecting the wiring to assure 
uninterrupted production ...a vital consideration 
in the design of all production machinery. 


The 5-gang Type FD Condulet oe con- 
tains a Start-Stop pushbutton station, 3 snap 
switches, a small motor switch and 3 convenience 
outlets. A wide variety of covers permits almost 


unlimited combinations of devices in multi-gang FD 
and FS Condulets. 


The Condulet line consists of thousands of types 
and sizes of electrical conduit junction bodies, light- 
ing fixtures, plugs and receptacles, switches, con- 
trols,and circuit breakers for use on machinery. 


The complete line includes Vaportight, Dust-Tight 
and Explosion-Proof equipment, which provide 
electrical protection for machines used under ordi- 
nary and hazardous conditions. The trademark 
CONDULET stands for highest quality and relia- 
bility. Send for the Condulet Catalog. Tell us your 
electrical problems, Crouse-Hinds Engineers will 
gladly make specific recommendations. 


CROUSE-HINDS COMPANY Le 


Syracuse 1, N.Y, 


Distribution 


OFFICES: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angles 
Milwaukee — Minneapolis — New Orleans — New York — Philadelphia — Pittsburgh — Portland, Ore. — San Francisco — Seattle — St. Louis — Tulsa — Washington. 
RESIDENT REPRESENTATIVES: Albany — Atlanta — Baltimore — Charlotte — Corpus Christi— Richmond. Va — Shreveport 
Crouse-Hinds Company of Canada, Lid, Toronto, Ont 
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MAGNECRAFT 


eit a 
Telephone Type 


RELAYS 


Class 11 Short Form 
Available in a wide variety of 


e@ Contact combinations 

e@ Coil operating voltages or currents— 
DC only 

e@ Coil resistance from 
14500 ohms 
Hermetically sealed or dust-tite en- 
closures 


.12 ohms to 


Class 22 Long Form 
Available in a wide variety of 
@ Contact combinations 


@ Single or Twin contacts 

e@ Coil operating voltages or currents— 
AC or DC 

e@ Coil resistance from 
ohms 

@ Time delay—slow release to 125 milli- 
seconds—slow operate to 75 milli- 
seconds. 

@ Fast acting—3 to 5 milliseconds 

@ Hermetically sealed or dust-tite en- 
closures 


Hermetically Sealed Relays 


Specialists in hermetically sealed relays 
to the highest quality standards—over 
fifty varieties of enclosures available. 


SPECIAL RELAYS to your speci- 


fications—send for FREE Engineering 
Bulletins : 


MAGNECRAFT 


ELECTRIC COMPANY 
1446 W. Van Buren St., Chicago 7 


CHesapeake 3-5020 


— 


12 to 20,000 





| basic research, 
|and testing of equipment on school 
| heating and cooling; special hospital 


Men 
in Industry 


With the approaching completion of 
the Trane Co.’s new one-million-dollar 
research and testing laboratory in 
LaCrosse, Wis., the appointment has 
been announced of a director, Donald 
H. Krans, a University of Illinois pro- 


DONALD H. KRANS 


|fessor formerly in charge of the uni- 
| ce o 
| versity’s heat power laboratory. In 


will head 
product development 


the Trane laboratory he 


room air conditioning units and mod- 
ern mechanical refrigeration systems 
for railroad refrigerator cars. Also 
under Mr. Krans’ direction will be 
laboratory facilities 
world-wide ranges of 
humidity, pressure and air movement. 


In the same field, Worthington 
Corp., Harrison, N. J., which recently 
made public plans for a new air con- 
ditioning plant in Decatur, Ala., has 
now named to a vice presidency 
Matthew M. Lawler, its former as- 
sistant vice president and manager of 
air conditioning and refrigerator sales. 
Mr. Lawler has been a vice president 
of the Air Conditioning and Refriger- 
ation Manufacturers 
in 1951 became a 


Association, and 
member of the 


board of directors and executive com- | 


mittee of the Air Conditioning and 
Refrigeration Institute. 


Also to a newly created post as | 
manager of the | 
| Westinghouse Sturtevant Div. and Air | 


staff engineering 


for duplicating | 
temperature, | 


p 


FOREMAN 
SYLVANIA 


If you feel you are ready for a 
step upward — SYLVANIA offers 
you a lifetime career opportunity. 


Perhaps you have had some super- 
visory experience — or — a natural 
ability to handle a supervisory posi- 
tion. It’s necessary that you have 
background in either electrical, 
mechanical, or industrial engineer- 
ing. 

SYLVANIA’s special advancement 
program assures that men _ will 
advance as rapidly and as far as 
their ability permits. Benefits you 
receive as a SYLVANIA employee 
are many. 


If you are an aggressive, career- 
minded man, we would like to 
hear from you. 


Send your resume to: 
JOHN C. WELD 


Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 

Personnel Supervisor 
70 Forsyth Street 
Boston, Mass. 


‘ELECTRIC PRODUCTS INC 


ss 


RADIO AND TELEVISION DIVISION 
254 RANO STREET 
BUFFALO 7, NEW YORK 
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GLUTTONS 


for 


PUNISHMENT cusreni 


CORD SETS 


Designed, engineered and produced to YOUR specifications 


“COR-LOK” 
No. 700 — U-L 
3 pole 20 amp. No. 99 — U-L 
Locking Type Male Plug 3 pole 15 amp. 
Grounded Male Plug 


No. 101 
3 pole Female 
Blanket Connector 


No. 52R — U-L 
2 pole 15 amp. 
Spring Action 
Male Plug ¢ 


No matter how fierce a beating your wire units must 
take ...no matter how different your requirements 
may be... let our experienced staff help you work 
out the solution. Consult us without obligation. 


woe — CORNISH WIRE COMPANY, INC. 


rere 50 Church Street New York 7, N. Y. 


@ATLANTA BOSTON BRIDGEPORT @CHICAGO CINCINNATI CLEVELAND 
@DALLAS DETROIT DENVER KANSAS CITY @LOS ANGELES @ MINNEAPOLIS 
@PHILADELPHIA @ ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATTLE 


@Stock carried 


for 


Engineers” 
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Conditioning Div., Hyde Park, Mass. 
goes Frank R. Benedict, a national 
director of AIEE. A Westinghouse 
engineer since 1928, he held various 
Westinghouse Electric Corp. assign- 
ments in New England before be. 
coming engineering manager for jp- 
dustrial products at Pittsburgh, Pa. 
in 1952. He'll oversee and assist ip 
the direction and coordination of the 
engineering and development 0 
Sturtevant air handling and air clean- 
ing apparatus, and Westinghouse air 
conditioning equipment. His new as- 
signment includes the Bryant Electric 
Co., Bridgeport, a Westinghouse sub- 
sidiary, whose production of wiring 
devices and molded plastics will come 
under his direction. 


Armour Research Foundation’s 
William E. Mahin has left his post as 
director of research there to accept an 
appointment as technical director of 
Vanadium Corp. of America. Vanadi- 
um is building a $1,000,000 research 
center at Cambridge, Ohio, home of 
its aluminum and ferro alloy-produe- 
ing plant. 

Mr. Mahin was successively section 
engineer and manager of the Metal- 
lurgical Engineering and Materials 
Engineering Depts. at Westinghouse 
Electric Corp., chairman, Metals Re- 
search, and director of research for 
Armour prior to his new appointment. 
He is a consultant on titanium to the 
Minerals and Metals Advisory Board 
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UNDREDS OF THOUSANDS of Marco Motors are of the National Resesch Coun 
H . . ; and a consultant to Ship Steels Com- | 
operating today in homes, offices and factories. alii of the Sationsl Aosdcuw ata 
They are working quietly in room air conditioners, Science. | 
unit heaters, office machines. You are not conscious : 
of their presence but pay tribute to the quality and os ren 
od lue of the equipment that serves you General Electric Co. has added to 
5° - —s ’ 7 the duties of H. Arthur Howe, man- 
Back of Marco Motors is the precision engineering that ager of its Coshocton, Ohio laminated 
h duced an electrical desi th still alias. plastics plant, the manufacturing 
ee ee ae eer nemeey _— managership of the company’s §La- 
inates AC hum. Mechanical tolerances are maintained minated and Insulating Products 
constantly. Electronic balancing assures vibration free Dept. Hr. Howe joined G-E as a 
performance. Ingenious Bearing and lubrication system plastics commpauae test man at ~— 
assure long, trouble-free life. The long experience in field, Mass. in 1934, and Jater_be- 
came, successively, operating engi- 
the manufacture of shaded pole motors now benefits iain hee tin Mittal wemaiel. aul 
many through our modern production methods. resin plant, and superintendent and 
bs . manufacturing manager for the Com- 
New type motor mount eliminates parts and labor in pound Div. Before his transfer to | 
assembly of room air conditioner applications. Available Coshocton in 1951 he was manager of 
in various heights as required by your design. the Pittsfield Phenolics Products 
Plant. 
Write for literature on 
MARCO MO TORS Harry D’Almaine has left his sales | 
promotion and advertising manager | 
ship at Wincharger Corp. to take the | 
TN Paste tere! general sales managership of Howard 
ere: Mae | Industries, Inc., Racine, Wis. During 
Js ec msapaimadligd | his 25 years in industrial sales work | 
ee | he served eight years as a sales man- | 
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for brass tod and bar 


You can get rod or drawn bar of Chase Free- 
Cutting Brass, Copper or a wide variety of 


other copper alloys at one stop — the Chase 


Warehouse nearest you! 


When you want free-cutting materials, it pays 
to buy Chase — for Chase rod and drawn bar 
yield the shorter chips that make for easier 
machining, longer tool life. They produce 
smooth, clean-surfaced products — less expen- 
sive to buff or polish before lacquering, 
enameling or plating. 

And when it comes to re-ordering, remember 
that Chase alloys are uniform — repeat orders 


of the same alloy always have the same cutting 
characteristics. 


, ® 
( | ad S ( BRASS & COPPER The Nation’s Headquarters for Brass & Copper 
Albany t 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


OCTOBER 1953 


any Cleveland Kansas City, Mo. New York San Francisco 


Atlanta Dallas Los Angeles Philadelphia Seattle 
Baltimore Denver T Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis Providence 

Chicago Houston Newark Rochester t ( T sales 
Cincinnati Indianapolis © New Orleans St. Louis office only ) 


295 








a 
Ae 


~ . im All) 


precision electronic instrumen 
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. 12" SQUARE 


WATERTIGHT 
Panel Meter 





ACTUAL SIZE 


@ From 1 to 100,000—DeJUR's 112” meter sets 
the world's standard for quality, performance 


@ Available with 2 terminal designs 
1. Solder terminal 
2. 4-40 screw terminal 


@ Multi-color or luminescent scales and pointers 
@ Proven external pivot D'Arsonval movement 


@ From prototype to production on short notice 


For further information write DeJUR-Amsco 
Corporation, Dept. EMM-10, 45-01 Northern 
Boulevard, Long Island City 1, New York 


OU SU Alli 


POTENTIOMETERS + CONNECTORS + METERS 


DeJUR-AMSCO CORPORATION 
oe ee eee a ee oe ee 
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ager for Bodine Electric Co., Chicago, 
and in the same capacity for Russell 
Electric Co. of that city. He was 
chief engineer, Industrial Sales Man. 
agement Div., Evans Associates, Chi- 
cago, and president, Industrial Sales 
Research, New York. Along the way 
he has also found time to write on 
technical subjects for national publi- 
cations. 


New chief engineer of the govern- 
ment division of Webster-Chicago 
Corp. is Robert Redfield, associated 
with that division for the past two and 
one-half years. 


Charles F. 
dent in charge of manufacturing and 
engineering of CBS-Hytron, Danvers, 
Mass., now has for his assistant El- 
wood W. Schafer, former vice-presi- 
dent of the National Radio 
Corp. Mr. Schafer General 
Electric Co. engineer for seven vears, 
and one-time chief factory en- 
gineer on receiving tubes for RCA. 


Stromeyer, vice-presi- 


Union 
Was i 


also 


Fred T. Schick, new chief mechan- 
ical engineer for CBS-Columbia, Inc., 
gained his background experience for 
the post as head of product design, 
Allen B. DuMont Laboratories, Inc., 
and as assistant chief engineer for 
Emerson Radio and Phonograph Corp. 


G. W. Moler becomes Potter & 
Brumfield’s new general sales manager 
from a former post as manager of 
the Princeton, Ind. firm’s Washington. 
D. C. sales office. He will handle all 
sales programming, customer relations 
and sales personnel. 


Still expanding its commercial mo- 
tor activities, Jack & Heintz, Inc., 
Cleveland, Ohio, has taken into its 
design staff fold, Robert G. Dobbin, 
for 10 years a designer of fractional- 
horsepower motors with the General 
Electric Co. He formerly acted as 
motor consultant for the International 
Div. at Schnectady, N. Y. and in 
Brazil. 


Recent acquisitions to eastern sales 
offices of Reliance Electric & Engi- 
neering Co., are two new application 
engineers. Garvin L. Jones is now 
working from the Newark, N. J. office, 
535 High St., and Thomas J. Lisy 
from Pittsburgh, where his head- 
quarters will be 1030 Park Bldg. Mr. 
Jones joined Reliance three years ago, 
and was previously assigned to the 
company’s home offices in Cleveland. 
Mr. Lisy joined the organization early 
this year. 


Five section engineering appoint- 
ments announced in the Union Switch 
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ilicone-ins 


Auto-Lite Silicone-insulated Wire is im- 
mediately available for use on civilian 
products — where extreme temperature 


, 9 Withstands extreme temperature 
I ranges — from — 60°F to 400°F. 


AS | fyGood retention of electrical 
properties. 


Auto-Lite has the facilities avail- 
able to accommodate your biggest 





demands for Silicone-insulated 


Wire. Inquire today! 
| THE ELECTRIC AUTO-LITE CO. 
| Wire and Cable Division 
| i Port Huron, Mich, Hazleton, Pa. 
ne 

cS * + 
Tune in “SUSPENSE!” 
... CBS Radio Mondays 
...CBS Television Tuesdays 
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lated Wire 


ranges occur. Check these advantages of 
Auto-Lite Silicone-insulated Wire for 
both high- and low-voltage applications. 













frnighly resistant to bacteria and 
fungi. 


Extremely good weather aging 
qualities—does not become 
brittle. 






UTO-LITE 


Wire and Cable 
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ADVANCE ELECTE 


2435 NORTH NAOMI 


Sales Representatives in Principal Cities of U.S. and 
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ADVANCE 
RELAYS 


Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 

and facilities. 


, : ra 
= 


There are many reasons why Industry 
specifies ADVANCE RELAYS: They 
meet or surpass Military and Civilian 
requirements — many types have AN 
approval—many are hermetically 
sealed —all are lightweight --small— 
rugged —compact—and all are 
precision-built for efficient, trouble- 
free, long life performance. 

If you have relay problems involving 
contact loads, coil resistances, close 
differential, timing features, input 
sources, critical environment or any 
particular requirements involving 
unusual or accurate circuit behavior, 
ADVANCE c:n supply the relay. 


A complete line of relays for radar, 
radio, electronic and electrical 


equipment applications. 
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& Signal—Div. of Westinghouse Air 
Brake Co., involve the following men: 
Kenneth J. J. MacGowan, moving to 
Mechanical Products, from project en- 
gineer, Mechanical; Paul K. Eckhardt, 
to Traffic Control, from supervisor, 
Centralized Traffic Control; William 
R. Gracey, Jr., Training Aids, from 
assistant section head, Simulator En- 
gineering; Elbert W. Marlowe, to 
Air Traffic Control and Navigation, 
trom supervising engineer, Research 
Section; L. K. Hedding, to Electrical 
Products, from Rectifier 
Engineering. 


supervisor, 


Harold M. Greenhouse has left the 
Ohio State University Research Foun- 
dation to join the Research Dept. of 
the Ferroxcube Corp. of America, 
where he will carry on research on 
the development of new 
ferrite magnetic materials. 


types of 


New member for IRE on_ the 
American Standards Association Com- 
mittee on Radio Electrical Coordina- 
tion is John Dalke. He is a physicist 
for the Central Radio Propagation 
Lab., National Bureau of Standards. 


To the engineering staff of Rotron 
Manufacturing Co., Woodstock, N. 
Y., goes Berkeley Williams as assistant 





BERKELEY WILLIAMS 


chief on the firm’s program of design 
and development in the field of cool- 
ing devices for electronic equipment. 
Mr. Williams spent 11 years in de- 
velopment engineering at Sperry 
Gyroscope Co., Great Neck, before 
joining Rotron. 


To further the recent development 
of a heat-sensitive cable for use in 
fire detection Thomas A. 
Edison, Inc. has augmented _ its 
physics research group by the appoint- 
ment of Dr. George T. Croft, whose 
chief interest will be fundamental 
solid state physics research, particular- 
ly with semi-conducting materials. 
Following two years of Naval Service 
during which he took part in the 
Bikini Atom Bomb tests, Dr. Croft 


systems, 
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Corning Film-Type 
Resistors 


With a film material that is entirely 
new for resistors, CORNING Film-Type 
Resistors afford a rugged unit with 
exceptional stability and capable of 
withstanding high ambient, high op- 
erating temperatures. (The film ma- 
terial is fired in at red heat to make 
integral contact with the heat-resistant 
glass base, forming a tough bond.) 
Corninc Film-Type Resistors are 
available in two types: Type N with a 
resistance tolerance of 1% and capa- 
ble of operating at ambient tempera- 
tures up to 140°C.; Type S with a 
normal resistance tolerance of 2% 
and capable of operating at ambient 
temperatures up to 200°C. 


Corning 
Metallized Glass 
Inductances 


The exceptionally high electrical sta- 
bility and low temperature coefficient 
of CorninG Metallized Glass Induc- 
tances are the result of the integral 
contact of the fired-on metallizing 
with dimensionally stable glass coil 
forms. Drift is negligible, even under 
unusually variable ambient tempera- 
tures. High Q is inherent. 

Whether you require uniform, vari- 
able or double pitch windings—fixed 
tuned, permeability tuned or perme- 
ability tuned inductance-trimmer com- 
binations—we can meet your require- 


ments exactly and to close tolerances. 





Corning Metallized 
Glass Midget 
Trimmer Capacitors 


Since these components are produced 
by permanently bonding metal to 
tubes made of glass with practically 
zero temperature coefficients in the 
VHF range, capacity shift is negligible 
even with widely variable ambient 
temperatures. 

CorninG Metallized Glass Midget 
Trimmer Capacitors are available in 
standard types from .3 to 12 u.u.f., or 
can be designed to meet your own par- 
ticular needs. They are simple to sol- 
der, rugged and easy to tune critically. 
With direct traverse trimming, there 
is negligible capacity shift under vi- 
bration, and an absolutely smooth ca- 


pacity curve. 


* Corning inductances, capacitors and resistors are mass produced on automatic 
machinery to close tolerances consistently duplicated from piece to piece. Our 
engineers will be glad to work with you on whatever design assistance you need. 
For complete information, use the coupon below. 


Corning Glass Works 


New Products Division 
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| CORNING GLASS WORKS, Dept.EM-10,Corning, N. Y. | 
| Please send me information on: | 
(1) CORNING Metallized Glass Inductances, [|] CORNING Film-Type Resistors | 
[) CORNING Metallized Glass Trimmer Capacitors | 
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Dings Magnetic Brakes have no solenoids, 
Mechanical linkages to wear or adjust... 


SET OR RELEASE with Dings Brakes is virtually instantaneous— 
movement of the braking assembly is measured in thousandths of 


an inch. Direct spring action sets the brakes, Magnetic pull releases 
them. 


Speed isn’t the only advantage of Dings direct control design. 
Wearing parts have been reduced in number. Less maintenance is 
required and space is saved. 


LOOK AT THESE OTHER DINGS BRAKES FEATURES | | 






Fr 
t 
t 


®@ Easy Installations—no need to dis- 
mantie brake. 


® High Thermal Ratings—ionger life 
with more stops per minute. 


® Manual Release—handy lever serves 
as wear indicator, resets itself. 


@ Easy Adjustment for Torque and 
Wear—just a twist of a wrench on 
the adjusting nuts. 


Send for Catalog 
on Integral and 
Fractional Horse- 
power brakes. 







DINGS BRAKES, INC. 


(Subsidiary of: Dings Magnetic Separator Co.) 
4713 W. Electric Ave., Milwaukee 46, Wis. 


PLEASE SEND ME BULLETIN B-4000-B. 


Nam Title. 
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was associated with the Naval Re- 
search Laboratory in Washington on 
the development of transducers for 
underwater sounding. While carrying 
on graduate studies at Univ. of Penn. 
sylvania, he worked at the Frankford 
Arsenal in Philadelphia on problems 
in shock waves in supersonic  air- 
streams. 


J. L. Gibson, former assistant chief 
engineer for the General Motors Corp., 
Frigidaire Div., has been named chief 
engineer to succeed S. Wm. Schweller, 
Frigidaire’s chief engineer for 16 
years prior to his recent death. Mr, 
Gibson has been associated with the 
engineering department since 1926, 
becoming a section head in 1932 and 
manager of commercial and air con- 
ditioning engineering in 1935. He was 
appointed assistant chief engineer 
three years ago. 

Howard E. Van Scoyk, assistant 
manager of direct factory sales, moves 
to assistant chief engineer, succeeding 
Mr. Gibson, after 25 years of Gen- 
eral Motors service. 


Pay-off of a company investment 
in a college trainee program is the 
recent appointment of A. J. Jones, as 
chief engineer at the Landis Tool Co., 
Waynesboro, Pa. He joined the firm 
17 years ago as a trainee, rose to head 
of sales engineering before taking on 
the job as chief. 


James W. Smith is now assistant to 
the director, Advanced Development 
Div., Research Center, Burroughs 
Corp., Philadelphia. Previously he 
was administrative assistant to the 
vice president-research. 


Two new technical staff members of 
Designers for Industry, Inc., Cleve- 
land, Ohio, are Charles E. Freese and 
Vern L. Ripley, Jr. Mr. Freese, pro- 
ject engineer, Mechanical Develop- 
ment Div., joined the creative product 
engineering firm from a post as chief 
engineer of Pelton and Crane Co., 
Detroit, Mich. He is a former mechan- 
ical engineer for the General Electric 
Co., Schenectady, where he worked 
on special machine development. 
Earlier he was a project engineer for 
American Sterlizer Co. on product 
development for automatic control 
equipment. Mr. Ripley, named senior 
project designer in Designers’ Mechan- 
ical Div., was formerly production 
manager for Cappel MacDoanld and 
Co., and Electrotechnic Corp. 


A co-founder of Designers for In- 
dustry, Inc. where he was an officer 
and director of industrial design for 
14 years, has just joined the staff of 
Grothe & Swanker, Inc., also of 
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Are any of these problems yours? 
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: 1. Need rubber-like properties for long periods of time under 2. Looking for molding plate for Class H installations? Silicone 
extreme temperatures? EMPIRE® Silicone Rubber Coated Glass molding plate for Class H applications which could not be produced 
i Cloth (Class H insulation) is suitable for use over a temperature range successfully with regular built-up mica splittings can now be manv- 
| of —70° F to 400° F...is resistant to thermal shock ... will not factured from ISOMICA* (built-up continuous mica sheets). ISOMICA 
> crack, become brittle or deteriorate at high or low temperatures .. . silicone bonded molding plate has excellent moldability...excellent 

| offers good resistance to lubricating oils and most chemicals .. . has retention of shape...and an extremely high degree of homogeneity. 

good dielectric strength and low power factor. “traded 
t : 
; 
’ 
i 

oe 

) 
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5 
3. Looking for a versatile material with special mechanical 4. Want your signs, instrument panels, nameplates and dials 
, electrical and structural properties? LAMICOID®—a laminated to look better, last longer, be easier to install and maintain? 
; plastic made with various fillers —is available in standard NEMA DECORATIVE LAMICOID lends itself readily to marking by engrav- 
t : grades and others, with characteristics such as punching adapta- ing, sandblasting, silk screen and rubber-plate printing, painting, 
| a bility, heat and moisture resistance, tensile strength, impact strength, filling or use of printed matter. Resists wear, aging, weathering, oils, 

low loss factor, high dielectric strength, and properties ‘“‘custom- corrosive vapors, moisture and temperature extremes. Wipes clean 
made”’ to your specifications. with a damp cloth. 
Whatever electrical insulating materials you need, MICO makes them best. 

We manufacture all standard types and many special materials, or fabricate 
: parts to your specifications. Send us your blueprints or problems today. 
_ 
; | 
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; ms Schenectady 1, New York 
f Offices in Principal Cittes 


LAMICOID ® (Laminated Plastic) « MICANITE® (Built-up Mica) « EMPIRE ® (Varnished Fabrics and Paper) « FABRICATED MICA @ ISOMICA* 
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Cleveland, as staff consultant on ap- 
pearance design and product styling, 
He is Lawrence E. Blazey whose work 
has entailed styling of products rang- 
ing from machine tools to home ap- 
pliances. 


ELECTRICAL MANUFACTURING 


Theodore Jarvis’) appointment as 
assistant chief engineer at Ford In- 
strument Co., Div. of Sperry Corp,, 
Long Island City, N. Y., has been an- 
nounced. He is now handling engi- 
neering work connected with atomic 
energy projects, following a year’s 
study at the Oak Ridge School of 
reactor Technology. 


Two vice presidential appointments 
at Erie Resistor Corp., Erie, Pa. make 
Jerome D. Heibel top man in research 
and engineering, and Allen K. Shenk, 
in sales. Research is to be emphasized 
in the company’s future planning, ac- 
cording to G. Richard Fryling, presi- 
dent. His new vice president in this 
field, an Erie engineer since 1936, has 
been director of research and engi- 
neering since 1949. Mr. Heibel is 
chairman of the RETMA Committee 
on Ceramic Dielectric Capacitors. 


One of 10 new appointments to the 
headquarters staff of the Northeastem 
Region, Westinghouse Electric Corp., 
is that of M. L. Gardner, named en- 
gineering and service manager. 


Medal Day honors of the Franklin 
Institute, Philadephia, will be pre- 
sented to two scientists during exer- 
cises of the Institute on October 21. 
To Dr. William Frederick Meggers, 
chief of the Spectroscopy Section, Na- 
tional Bureau of Standards, will go 
an award—the Elliott Cresson Medal— 
for “monumental work throughout four 
decades in the field of Spectroscopy 

. . work which has produced much 
of the reliable experimental data upon 
which rests our present detailed 
knowledge of the electronic structure 
of scores of elements.” To Robert 
Franklin Mehl, director of the Metals 
Research Laboratories and Professor 
of Metallurgy at Carnegie Institute 
of Technology, will go the Francis J. 
Clamer Medal. Dr. Mehl will be cited 
for his contributions in theoretical 
and applied metallography and metal- 
lurgy. He was a pioneer in the appli- 
cation of gamma-ray radiography to 
the study of welds and castings. 


Robert J. Stahl, consulting engineer 
for Dalmo Victor Co., San Carlos, 
Calif. electronics firm, previously was 
chief engineer of Color Television, 
Inc., and was a former chief engineer 
of the Berkeley Scientific Div. of 
Beckman Instruments, Inc. 
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,000 Raine a Magnet users are reducing manufacturing 


costs and improving their products 


through the use of this new, capacitor 
ere turn, discharge-type, impulse magnetizer — 
another example of Crucible’s leadership 
4 pulse mag * in serving industry. 
This Crucible development has an im- 
ow availa J proved firing circuit . . . is more compact 


. requires less maintenance .. . and 


results in more efficient magnetization. 

For further information on the avail- 

ability and operation of the Crucible 

i ae Impulse Magnetizer, write to Crucible 
Steel Company of America, General Sales 

a Offices, Oliver Building, Pittsburgh, Pa. 








Visit us at Booth 241, National Metal Show, 
Cleveland, Ohio, October 19-23 


first name in special purpose steels 


53 years of| Fine| stoclmaking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS = REX HIGH SPEED > TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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Bathroom heaters Air pulsators 


Sound recorders Furnace controls 
Phonographs Vending machines 
Record changers Blowers 









Kitchen exhaust fans 
Small unit heaters 


Timing devices vire 
WEE wherever you req 


Business machines Vsoth to '/sooth 


horsepower 








$$ _ a + —_—_+ - + 


Smooth Power small motors 


Full-rated|power packed into a compact package... 
long-life dependability at mass-production cost... 
General Industries’ Smooth Power Small Motors 
combine 4ll the features you require to power practically 
any appli¢ation requiring 1/50th to 1/500th H.P. 


The four types illustrated permit you to fit Smooth 
Power Motors into your present production or future 
designs. Write for design data and specifications. 


»> 2+ also these models 


Model O 











Model C— I , 
2-pole A.C. 2-pole reversible 
induction capacitor type 
. (for 6 or 12 or 
typ 24 volt A.C. only) 
Model D 4-pole A.C. 
prnive, induction type 


The GENERAL INDUSTRIES Co. 
DEPARTMENT ML e¢ ELYRIA, OHIO 
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Stromberg-Carlson Co., Rochester, 
N. Y., has entered the field of indus- 
trial process control through partici- 
pation in the birth of a new firm, 
Electronic Control Systems, Inc., 2135 
Westwood Blvd., Los Angeles, Calif. 
R. C. Tait, president of Stromberg, 
will be a director in the new company, 
headed by Leonard Mautner as presi- 
dent, and Alexander F. Brewer as 
executive vice president and secretary. 
Both of the latter two officers have 
had wide experience in radar, micro- 
wave techniques, and guided missiles. 
Mr. Mautner has managed the Tele- 
vision Transmitter Div., Allen B. 
DuMont Laboratories, has been presi- 
dent of Television Equipment Corp.. 
and has headed electronic research 
and development of the guided mis- 
sile laboratories for Hughes Aircraft 
Co. He is the author of a textbook, 
“Mathematics for the Radio Engi- 
neer.” Mr. Brewer has carried on de- 
velopment work for the Armed Servy- 
ices at Sperry Gyroscope Co., Hughes 
Aircraft, and other firms. He _ holds 
patents in electronic circuits and 
microwave processes. These key men 
will seek for their new company se- 
lected problems in the fields of auto- 
matic process control and data han- 
dling. 


Westinghouse Electric Corp.'s Sun- 
nyvale, Calif., plant, sprawling ovet 
57 acres and employing more than 
3000 workers, has grown so rapidly 
in its six vears of existence that it 
now will be operated as a single unit 
known as the Pacific Coast Manufac- 
turing Plant. George F. Gayer, former 
assistant plant manager, becomes full 
manager for the production of tur- 
bines, generators, transformers, switch- 
gear and motors for West Coast in- 
dustries and utilities. 


Moving days for the manufacturing, 
parts and service departments of 
Motorola, Inc., Chicago, are set for 
October and November, according to 
present plans of the company to oc- 
cupy two new leased plants with com- 
bined floor space of 150,000 sq ft 
nearing completion on N. Cicero Ave. 
near North Ave. The Screw Machine 
Div., stamping, plating, antenna as- 
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Terminals made by 
Sealectro Corp., 
New Rochelle, N. Y. 


REG u § pat OFF 


BETTER THINGS FOR BETTER LIVING 
«++ THROUGH CHEMISTRY 


Pel eat altsel 


DEPARTMENT 


PLASTICS ¢ CHEMICALS 
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Dielectric properties 
remain constant over 
wide temperature range 


Standoff and feed-thru insulator terminals often fail in 
service due to high-temperature breakdown. Cracking 
frequently occurs during degreasing operations. And 
breakage may occur during manufacture. Today’s 
equipment and operating conditions require terminals 
that eliminate these failures and provide improved, 
lasting performance. 

In designing such improved terminals, Sealectro Cor- 
poration sought an insulating material that had good 
dielectric properties, resistance to high operating tem- 
peratures and chemical attack, and the toughness and 
resiliency to eliminate breakage and cracking. And it 
had to provide for simple, positive installations. 

They chose Du Pont ‘‘Teflon’’* tetrafluoroethylene 
resin. ‘“Teflon’”’ is an excellent insulator. Its dielectric 
constant (2.0) and loss factor (0.0005) are unaffected in 
temperatures from —80°F. to 400°F. Du Pont ““Teflon’’ 
is inert to all chemicals except molten alkali metals and 
fluorine. It is tough, durable . . . will not crack or arc. 
And the one-piece terminals assure simple, tight, last- 
ing installations. 

Du Pont “Teflon” serves many uses in electrical 
equipment—coaxial spacers, insulation for wire, cables 
and motor windings, and other parts where high tem- 
peratures, service, dielectric strength and durability are 
required. Perhaps it can help you improve or develop a 
product. For full information, write E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Room 2010T, Du Pont Bldg., Wilmington 98, Delaware. 


*REG. U.S. PAT. OFF. 

























































Engineers 


crc--o eo - - S e e e - 


Significant advancements 

in the he ‘Ids of guided missiles, 
airborne electronic systems 
and commercial electronic 
computers are requiring 
further applications of 
miniaturization techniques 
in the Hughes Advanced 
Electronics Laboratory. 
Positions are open for engineers 
qualified in this work. 


THE COMPANY 


Hughes Research and Development Labora- 
tories, located in Southern California, form 
one of the nation’s leading electronics organ- 
izations. The personnel are presently engaged 
in the development and production of ad- 
vanced electronic systems and devices. 


AREAS OF WORK 


Techniques involved are those dealing with 
printed and etched circuits, encapsulation, 
plastics, met tallurgy, dip- solde ring, spot- weld- 
in x, electrochemistry and materials. De velop- 
ment activities are concerned with plug-in 
units, auto-assembly techniques, potted units, 
new wiring methods, electromechanical de- 


Write today, giving 
details of qualifica- 
tions and experience. 
Assurance is re- 
quired that reloca- 


How to apply 
tion of the applicant 
will not cause dis- 
ruption of an urgent | 
military project. 

| 


Scientific and Engineering Staff 


Miniaturization 


— 





sembly, tool and die shop, and sup. 
| porting departments, now at the 
| Washington Blvd. Plant, are sched- 
uled to move early this month into 
| | one of the twin plants. Early Novem- 
ber is set for the removal of the 
present Halsted St. operation, includ- 
| ing parts orders, advertising, printing, 
| reclamation, and some warehousing 
| departments. Warehousing and other 
departments will go into the Franklin 
Park, Ill., television assembly plant 
which is also under construction and 
scheduled for occupation in October. 





FOR RESEARCH, 


DEVELOPMENT mad = . 
The Ebco Manufacturing Co., Co- 


lumbus, Ohio, expects to be able to 
point with pride, some time in 1954, 
to “one of the most striking and mod 
ern manufacturing plants ever de 
signed.” This will be the firm’s new. 
one-story, windowless, year-round air 
conditioned factory to be erected on 
a site near the present administra- 
tion building at Port Columbus. Heat- 
ing and air conditioning equipment 
will be located in six roof-top pent- 
houses, floor space of 240,000 sq. ft. 
will be available, and the plant is so 
designed that any future physical ex- 
pansion can be accomplished without 
interrupting the current operations. 
Ebco has made refrigeration appli- 
ances since 1924. At present it makes 
the Oasis electric drinking water 
cooler, electric air drier and _refrig- 
erated beverage dispenser. 


AND APPLICATION 


OF 


SUBMINIATURIZATION 


TECHNIQUES 


vices, hardware and production techniques. 
These techniques are used to achieve com- 
pactness, reliability, of manufacture, 
serviceability and interchangeability. 


The first casting has been poured at 
the new Federated Metals Div. re- 
search foundry of the American Smelt- 
ing and Refining Co., South Plainfield, 
N. J. Melting techniques, gating prac- 
tices and pouring procedures are to be 
given special consideration in the new 
foundry. 


ease 


THE FUTURE 


Engineers who enjoy a variety of develop- 
mental proble ms find outlets for their abilities 
and imaginations in these activity areas. New 
semiconductor components are opening new 


avenues of miniaturization and are certain to 


4 Hy | Name and major assets of The 
, ap y ymmMercially . ‘ ‘ : ° 
RSVE WIRCEPICAG ApPpucation CONMtCEH Sealtron Co., Cincinnati, have been 


in the next few years. Hughes engineers will | 
have full benefit of working experience in 
this fundamental development. 


purchased by William C. Sage for a 
reported amount of more — than 
$25,000. By the move, Mr. Sage be- 
comes president of the corporation, 
H. G. McKnight, vice president, Law- 
rence M. Paul, secretary-treasurer. 

| Executive office and manufacturing 
facilities for the Sealtron products— 
hermetic seals and subassemblies for 
electronic devices—will continue to be 
located at 9701 Reading Rd. 


i a alt eancinina cai : 
| 

| a The Electric Storage Battery Co., 

h ens Philadelphia, has set up two operat- 

Hug QS | City, ing divisions, Industrial and Automo- 

Los Angeles tive, with separate general managers 

RESEARCH | County, responsible for sales, manufacturing, 

AND DEVELOPMENT California engineering and related functions. To 

LABORATORIES ? | the managerial Industrial Products 

| spot goes Roland Whitehurst, a vice 

Sas Sa ee ae hk j president and director of the firm; to 
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THERMOCOUPLES 


Revere manufactures all types of 
thermocouples for aircraft and » 
industrial applications such as 
Moulding Presses, Oil Tempera- 
ture, Cylinder Head Temperature, 
Fire Detection Systems, etc.; in 
lron-Constantan or Chromel- 
Alumel. 


HARNESSES 


Flexible, semi-rigid, and rigid 
harnesses are custom-made by 
Revere for virtually all aircraft 
engines and test stand opera- 
tions and for many industrial 
uses. Submit your special har- 
ness application today. “y” 


CONNECTORS 


Thermocouple Adapters, Termi- 
nals, Fire Wall Connectors and 
Resistors are manufactured in 
accordance with AN-5540-2 and 
AN-5541-1 specifications. All are 
ruggedly constructed to guaran- 
tee long life under hard usage. 


SEND FOR 


Accuracy—dependability—long life are three necessary 
attributes of temperature measurement equipment. On all 
3 counts Revere products have established unsurpassed 
performance records. Recognition of their quality by the 
government and industry has made Revere one of the 
foremost producers of thermocouples, thermocouple wire, 
harnesses, plastic-insulated wire, and accessories! 


more 


temperature 


contact eis | 


..your dependable 
source of supply 






















THERMOCOUPLE WIRE 


Stranding, wrapping, twisting 
and asbestos serving equipment 
enables Revere to produce ther- 
mocouple wire with cotton, glass, 
stainless steel, tinned copper 
and silver plated copper in ac- 
cordance with AN and MIL 
Specifications. 






accurate 
readings 






7 


EXTRUDED PLASTIC WIRE 


A new high temperature thermo- 
plastic insulation extruded over 
wires of all types, developed for 
use in hermetically sealed equip- 
ment or hot wiring jobs. Avail- 
able in 14 colors. 


FREE BULLETINS! 


Revere's modern plant is capably staffed and equipped to 
offer complete and efficient service to all your temperature 
measurement requirements. Many standard stock items are 
available for immediate shipment. Special orders can be 
handled without delay. For more detailed information write 
to Revere Corporation of America, Field Engineering, Dept. 
1, North Colony Road, Wallingford 2, Connecticut. 


REVERE CORPORATION OF AMERICA 


WALLINGIE ORD “25 


precision instruments 
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NEW. 





600 wotts, 
6 Ib. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 tb., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 
built withgenuine Nichrome elements. 








3656 LINCOLN AVENUE 


308 


AMPLIFIES INPUT SIGNALS 
1,000,000 TIMES! 


SOLDERING IRONS 
(3! Model 825. 225 watts 
Designed and built for heavy duty industrial use... 


and flux vapors out 





Look at the extremely high power output of 
this new Westinghouse Type FG variable- 
frequency amplifier. It can take an audio 
signal of about 10 milliwatts from any con- 
ventional 30 to 20,000 cps source . . . and 
build it up to 5 or 10 KW with uniform 
response and low distortion. 


This suggests uses such as: powering vi- 
bration shakers . . . powering supersonic 
transducers . . . exploring high-frequency 
vibration phenomena . . . producing supply 
power at any audio frequency . . . testing 
equipment under laboratory-controlled con- 
ditions. 


The Type FG amplifier is completely self- 
contained, and self-protected against over- 
load or blower failure. Easily installed, the 
unit requires only 23 square feet of floor 
space. Conversion from 5 KW to 10 KW is 
simple. For information write Westinghouse 
Electric Corporation, Electronics Division, 
I.E. Devices Section, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. 


you CAN BE SURE...1F ns Westinghouse 


SOLDERING IRON..... 


.-- IGNORES MOISTURE 






} 


COMPETITIVELY PRICED 


The Drake Vapor-Proof will outperform —out- 
wear —any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 
ends corrosion that usually 
results from such seepage. Test elements oper- 
ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 
plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 


CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 
in Canada: JOHN R. ANDERSON & SON LTD., Montreal 


DRAKE ELECTRIC WORKS, INC. 


CHICAGO 13, ILLINOIS 
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Automotive Products, Robert L. Som- 
merville, formerly assistant 
sales manager. 


general 


Change of name and venue are an- 
nounced by Vanton Pump Corp., for- 
merly of Long Island City, N.Y, 
which now will be known as Vanton 
Pump & Equipment Corp., located in 
a new building in Hillside, N. J,, 
where it shares the premises of its 
affiliate, The Cooper Alloy Foundry 
Co. Executive and sales offices con- 
tinue to be located in the Empire 


State Bldg., New York: 1. 


Another plant and office move is 
that of Heldor Mfg. Corp., manufac- 
turers of transformer cans, condenser 
cans and component parts, to 238 
Lewis St., Paterson, N. J. Heldor is 
also national sales agent for compres- 
sion type seal bushings and terminals, 


Expansion: Electro-Mec Labora- 
tory, formerly at 19 Murray St., New 
York City, to a new plant at 21-09 
43 Ave., Long Island City, New York, 
where it will have more than 15,000 
sq ft of floor space in air-conditioned, 
temperature - and - humidity - controlled 
quarters for the manufacture of preci- 
sion ultra-low-torque potentiometers. 


For early Fall occupancy, Electro- 
Nite Carbon Co., manufacturer of 
carbon brushes, bearings, seal rings 
and other carbon products, is con- 
structing a new plant on a two-acre 
site at Torresdale Ave. and Strahle St., 
N. E. Philadelphia. This will mean a 
doubling of the firm’s production area 
and an increase in laboratory and test- 
ing facilities. 


With production of its thyratrons, 
rectifiers and ignitron tubes running 
35 per cent ahead of last year’s rate, 
National Electronics, Inc., has just 
completed an addition to its Geneva, 
Ill., plant which will increase its total 
floor space by more than 40 per cent. 


Needed: a branch of laurel for the 
rooftree of Battelle Memorial Insti- 
tute’s new $1,400,000 house for chem- 
ical research in Columbus, Ohio, 
signalizing the seventh major structure 
of the Institute in that city. Comple- 
tion of the four-story building this 
Fall will make available 100,000 sq 
ft of additional laboratory space. Pro- 
vision is also to be made for space 
for construction of pilot plants for 
chemical engineering research. 


New plant of Feedall Machine and 
Engineering Co., designers and build- 
ers of automatic hopper feeds and 
similar selector devices, located at 
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NATIONAL 
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ATIONAL srusHes FOR 


RADE -MARK 


MAIN-DRIVE, MILL-TYPE and GENERAL-PURPOSE MOTORS 


Here’s what the “National” brush line will do for the operating departments of your company: 











ELECTRICAL : National Carbon’s concentration on uniform brush grades of wide-range 
applicability simplifies brush selection . . . helps you set up your own standardization 
program using fewer types and sizes. 

MAINTENANCE : The low friction, superior commutating ability and long life of 
“National” brushes reduce commutator maintenance ... cut. costs and keep produc- 
tion at high sustained levels. 

PURCHASING: Large numbers of stock and catalog items speed delivery of ‘‘National” 
brushes. And, remember, when you order “National” Standardized brushes, you really 
hit the jack-pot — low, flat prices regardless of quantity plus immediate shipment 
from stock. 

STORES : National Carbon’s improved packaging pays off in quick identification, ease of 
handling and stacking, fewer and sturdier cartons. 


HOW GOOD IS REALLY GOOD BRUSH PERFORMANCE? 
aT . . The term ‘“‘National’’, the Three Pyramids device, an e 
Write National Carbon Company cna Soames Cable ee Te eae 


of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
STANDARDIZED BRUSHES A Division of Union Carbide and Carbon Corporation 
eee ee ee eee ee) 30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 








BETTER- Lt) Le In Canada: Nationat Carson Limirep 


viimnniaeianianiaaa Montreal, Toronto, Winnipeg 
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Do You. Need This 


TAN TX ad 


TO PRODUCE FINISHED WIRE LEADS 



































@ measured and cut in 2! 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 8/2 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machint will handle 
wire, cord and cable up to No. 10 
12 solid. Con- 


sistently uniform results are ob- 


stranded or No. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 


to 64 in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 





tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
814 in. at one end and 62 in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete == 
story—write now © tithe > : 


for Bulletin 40 a] 
on the Artos 


Automatic Wire Cutting and Stripping 


ARLOS 7 


2741 S. 28th St. e 
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Milwaukee 46, Wis. 


38399 Pelton Rd., Willoughby, Ohio, 


ELECTRICAL 


is now in operation. The steel and 


aluminum structure doubles the ea- 


pacity of Feedall’s former quarters jn 
Willoughby. 


Wilcox-Gay Corp., a big producer 
of magnetic recording equipment and 
one of Armour Research Foundation’s 
licensees, hopes to help Illinois Insti- 
tute of Technology train experts in 
the magnetic recording field by estab- 
lishing a scholarship providing $650 
tuition annually for this study. The 
firm states that it is ready to provide 
summer and aftergraduation jobs for 
scholarship winners and other college 
students working in this field. 





Add to expansion programs the 
Bristol Co.'s just-completed facilities 
for increasing production of multiple- 
spline and Hex socket screws. The 
Waterbury, Conn., firm’s new building 
has been equipped with the latest 
types of precision machinery for 
manufacturing and heat treating Bris- 
tol products. 


Southern California industry gets a 
new electronic environmental testing 
laboratory with the establishment of 
General Testing Laboratories, 227 W., 
Chestnut Ave., Monrovia, Calif. The 
firm is now in full operation, provid- 
ing test data for large West Coast 
manufacturers of equipment which 
must qualify to military and indus- 
trial specifications in conditions of 
high and low temperatures, humidity, 
altitude, fungus, salt spray, immersion, 
vibration, and shock. F. E. Ford is 
operations director, 


New licensees to use magnetic re- 
cording patents of Armour Research 
Foundation are the Calvin Co., Kansas 
City, Mo.; North American Aviation, 
Inc., Los Angeles; Three Dimension 
Co., Inc., Chicago. 


Ace Engineering & Machine Co., 
Inc., and RFI Shielded Enclosures 
Corp., both of Philadelphia, have an- 
nounced both their amalgamation, and 
their plan to retain Richard B. Schulz, 
former Ace engineering consultant, 
and Electro-Search, Inc., of Philadel- 
phia, as engineering consultants in 
the field of electronic shielding. The 
two companies have been engaged in 
the manufacture of shielded enclo- 
sures for use in suppressing radio fre- 
quency interference. Ace, first in the 
field, introduced performed screening 
over wooden frames; RFI, steel fram- 
ing covered with copper sheets. 


Licensees of non-flammable liquid 
dielectrics (askarels) corresponding to 
General Electric Co.’s 1470 Pyranol. 
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RESISTS DISCOLORATION 
AND KITCHEN STAINS 


PROMOTES QUIET 
NON-RESONANT OPERATION 


TOUGH, CHIP-PROOF 
DIMENSIONALLY STABLE 


GORY dorignd t sell with 
MIEIRIGOIGEIL 


Housed in Hercocel A, the new Cory Electric Knife Sharpener has 
everything that makes for economical production and profitable 
sales. The gleaming white, attractively styled housing is quickly 
molded in one piece. It’s tough, dimensionally stable . . . proof 
against casual kitchen handling. The porcelain-like finish, with 
color through and through, is stain-resistant . . . can’t chip, peel or 
wear off. And Hercocel, non-resonant itself, helps assure quiet 
operation of the unit. For complete information on Hercocel 
plastics, and details of the design and technical assistance offered 
by Hercules, write: 


HERCULES POWDER COMPANY 


| Cellulose Products Department, 971 Market St., Wilmington 99, Del. 


Housing molded for Cory Corporation, Chicago, Ill., by G-M Laboratories, Inc., Chicago, Ill. 
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The ESCO 
Type-A 
Rotary Switch 
: is a 
compact, 
multipole switch 
for tap, 
transfer, 

and 

selector 
service. 


It can be furnished for continuous rota- 
tion, in both directions, through eight posi- 
tions, or can be provided with movement 
limited to from two to eight positions. An im- 
portant advantage of the Type-A switch is that 
it has an exceptionally sturdy detent mech- 
anism that assures positive positioning of the 
switching elements at all eight positions. 


Movable contacts carried on molded- 
phenolic rotors engage fixed contacts dis- 
tributed around the circumference of re- 
cessed, molded-phenolic disks so constructed 
that the make and break action is wholly con- 
tained within an insulating enclosure, Assem- 
blages of fixed and movable contacts to suit 
varied switching needs can be combined so 
that as many as seven different sections can 
be controlled by a single knob. 


ELECTRICAL RATINGS — TYPE-A SWITCH 


Service Amperes Volts 
Continuous current 10 a-c/d-c 125 
0.75 p. f. 5 a-c 125 

Interrupting lamp load 3 a-c 125 
non-inductive ? d-c 30 

1 d-c 125 


Heavy-duty rotary switches rated at 10, 
30, 60, 100, or 200 amperes are also available 
from ESCO. Bulletins giving detailed speci- 
fications on all ESCO switches will be fur- 
nished on request. 







rotary multipole switch 
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ELECTRO SWITCH 


CORPORATION 


167 King Avenue, 











Weymouth 88, Mass 








may now make, use and sell the mate. 
rial upon the payment of oniy a nom. 
nal annual minimum royalty to G-E 
to cover the costs of licensing. The 
material was first developed by the 
Transformer Div., Pittsfield, Mass. Al- 
though G-E will continue to make its 
own version of the substance, Pyranol, 
for its own transformers, the Mon- 
santo Chemical Co., St. Louis, Mo, 
will now go into production of askare] 
as a commercial commodity for other 
users. 


Wagner Brothers Equipment Co., 
new manufacturing firm organized by 
employees of Wagner Brothers, Inc., 
for the production of fully automatic 
electroplating machines, has acquired 
a plant in Wayne, Mich., at 42056 
Michigan Ave. The company is mak- 
ing ready another section of facilities 
for the manufacture of semi-automatic 
platers, package unit platers, agitators, 
and anode containers, to be marketed 
by Wagner Brothers, Inc., warehouse 
suppliers. A tank lining service featur- 
ing a new type of material will also 
soon be offered. 


Taylor Fibre Co., Norristown, Pa., 
announces the following sales engi- 
neering appointments: James J]. Ratch- 
ford to district manager of the New- 
ton, Mass., branch sales office serv- 
ing Massachusetts, New Hampshire, 
Vermont, and Maine; Eugene F. Cor- 
rigan to sales engineer, Jersey City, 
N. J., sales office, for the territories 
of that state and New York including 
Long Island; Myron Walker, to sales 
engineer, Brookhaven, Georgia office 
for the states of Georgia and Alabama; 
L. Talbot Adamson, to district man- 
ager, Philadelphia branch office. 


Cal-Tronics Corp., Los Angeles, de- 
signer and manufacturer of electronic 
production testing equipment, has 
moved into a new plant at 11307 
Hindry Ave. In addition to test equip- 
ment, the company will produce other 
commercial and_ classified defense 
items. The building provides a total 
of 20,000 sq ft of floor space, 3500 
sq ft for engineering functions. A 
payroll of 65 people probably will be 
doubled. 


Plant and office of the Ariel Davis 
Manufacturing Co., manufacturer of 
theatre lighting controls, is now |lo- 
cated at 3687 S. State St., Salt Lake 
City, Utah. The firm, formerly oper- 


| ated from Provo, Utah. 
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The Broadway Plant of General 
Electric Co., Fort Wayne, Ind., will 
hold an Open House on Thursday, 
October 15, to celebrate the com- 














pany’s 75th anniversary. Some 25,000 
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. MORE THAN A METAL, IT’S A METHOD 

d Nickeloid Metals —-brilliant pre-finished metals 

6 in sheets or coils—are ready-plated with the finest, 

k- quality plating of chromium, nickel, copper or 

°s brass. Being finished, they are ready for fabrica- 

ic tion and assembly. They require no further 

s, finishing. They are durable, easy to fabricate. 

d Nickeloid Metals provide a production short-cut 

se that usually provides a basic economy in cost. 

i Thus Nickeloid Metals are more than a raw mate- 

0 rial .. . they represent a streamlined method of 
production: raw material to finished part. Many 
operations are eliminated or short cut. Nickeloid 

Ms Metals deserve further study on the part of every 

i- progressive manufacturer. 

h- 

V- 

V- Nickeloid pre-plated finishes 

e. available in these base metals: 

r- Steel, Zinc, Brass, Copper, 

< or Aluminum. 

eS 

ig 

es 

€ 

a; 

l- 

S CREATES A NEW SALES APPEAL 

ic The appeal to the buyer of products that have that 

as smart, modern finish, is undeniable. The list of suc- 

7 cessful applications that have employed Nickeloid 

p- Metals to enhance eye appeal is long. From buttons to 

er | rotisseries... smart designers and alert manufacturers 

se are cashing in on the basic production economy and 

al sales appeal offered by these pre-plated metals. Our 

0) representatives, located in most principal cities, will 

A be glad to show you samples of successful applications. 

re They will be glad to submit working samples of metal 

for experimental purposes. They will be glad to give 

you the benefit of Nickeloid’s half century of experi- 

is ence in the fabrication of these brilliant, gleaming, 

of durable metals. 

O- 

ke 


T- 


: | AMERICAN NICKELOID COMPANY 


V; 
vty PERU 3, ILLINOIS 
0 MILLS: PERU, ILL. and WALNUTPORT, PA. Sales offices in most principal cities 
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R A5 SERIES—Small telephone type 
relay with pin hinge construction. 
Available with multiple contact 
springs up to six pole double- 
throw. Capacities: 1 amp., 3 amp., 
or 5 amp. Normally supplied for 
D.C. operation. Hermetically sealed 
or open. 1-13/32x1-1/4x1-7/32 
to 1-5/8 high. 





R 94 SeRIES—Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Available in D.C. only with con- 
tact springs up to 4 pole double- 
throw. In 1 amp., 3 amp., or 5 amp. 
capacity. Plug-in or solder termi- 
nals. Overall size 1-5/8x 1-1/32 x 
2-1/4 D. 











utomatis Electric Maxed 


MANKATO, MINN. 


314 


60 STATE STREET 


©00000000000000000006 BAN 


R 83 SERIES— Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes continuous, 150 amperes 
inrush with single pole double- 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1-7/8x1-5/16x1-5/8 high. 





ja 

RB 45 SERIES—Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double-throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x 1- 
7/16x2-1/32 D. 


“Diamond Quality” TIME SWITCHES... 


Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 


ELECTRICAL 


visitors are expected to view the ey. 
hibits and historical displays and take 
one or more of the four tours which 
have been scheduled through the 
Specialty Transformer, Large Motor 
and Generator, Hermetic Motor and 
Specialty Motor Depts. 


Its third expansion in the past thre; 
years has been undertaken by Palmer. 
Shile Co., 16047 Fullerton Ave., De. 
troit 27. The firm manufactures ma- 
terials handling equipment. Some 
15,000 sq ft of additional manufac. 
turing capacity will be available with 
the completion of plant number four 
and the installation of new equipment. 


Emerson Radio and Phonograph 
Corp., New York, plans to enter the 
field of room air-conditioning units 
considerably before the 1954 summer 
season. New line will be shown to dis- 
tributors early in the coming year. 


Rheem Manufacturing Co.,  Re- 
search and Development Labora- 
tories, Aircraft Div., announce. their 
new location as 9236 E. Hall Rd. 
Downey, Calif. 


Jonesboro, Ark, is the new location 
of a proposed modern manufacturing 
plant of the General Electric Co.'s 
Specialty Fractional Horsepower Mo- 
tor Dept., for the production of small 
blower and fan motors for 
ators, air 


retriger- 
conditioners and _ other 
equipment. Construction on a 30-acre 
plot has begun and is scheduled for 
completion early next year. Arkansas 
State College will cooperate with the 
company to provide vocational train- 
ing courses for plant employees, the 
number of which may total 300. Mean- 
time, the Fractional Horsepower Mo- 
tor Dept. continues to have its head- 
quarters in Ft. Wayne, and expects 
to suffer only a slight, temporary drop 
in employment. 


In another absorption move, Min 
nesota Mining & Mfg. Co., St. Paul, 
Minn., has purchased Irvington Var- 
nish & Insulator Co., Irvington, N. J.. 
under a $7,000,000 agreement by 
which Irvington becomes a division of 
3-M. Both companies have major in- 
terests in the field of electrical insula- 
tion, and both have had under way 
long-term research programs for the 
development of new products. Robert 
L. Westbee, recently elected a vice 
president of Minnesota Mining, and 
general manager of 3-M’s electrical 
insulating and sound recording tape 
division, will handle liaison between 
parent firm and subsidiary. Arthur E. 
Jones will continue as president of 
Irvington. No other official changes 
are in prospect. 
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Diversatifity rides again 








Valvair Speed Kings 
are small, light 

in weight, with a 
speed of 600 cycles 
per minute, and 
proven capable 

of 20,000,000 


cycles and up. 


The New Valvair Speed King line is complete — 3-way, 4-way, 
and 4-way-5-port (2-pressure), foot-mounted or sub-base manifold mounted; 
pipe sizes — %4", ¥e", Y2", %4", 1". Complete — to fit almost 
innumerable applications. A precedent-breaker in size, weight, speed and endurance. 
Only one moving part. Non-corrosive materials throughout. 
Solenoid and pilot valve parts are totally enclosed, 
but easily accessible. Get all the facts! 
VALVAIR CORPORATION ‘SS<"scanostry ave, aKnon 11, on10 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Donald G. Fink, Director of Research, 


Philco Corporation 


Five YEARS have passed since the 


transistor was first announced. Has 
the transistor fulfilled its early 
promise? 


One answer is all too clear: As of 
today the transistor is no workhorse. 
Of the many commercial applications 
foreseen in 1948, only two have come 
to pass in 1953: The transistor is 
used in telephone exchanges and it 
is beginning to find use as an am- 
plifier in hearing aids. This does not 
mean that the transistor is a failure; 
rather it means that it has taken a 
disappointingly long time on the run- 
way. Happily, it now appears that 
the take-off is imminent. 

The transistor fired the imagination 
for several reasons: It needs no vac- 
uum; it is made of solid material. It 
requires only one source of operating 
voltage; and it goes to work the 
instant the switch is snapped. Lastly, 
it is small and compact. 


Great Expectations 


The tizzy into which the electronics 
fraternity was thrown in 1948 by the 
announcement of the transistor can 
be found in two words: Great Ex- 
pectations. Greatest of all these ex- 
pectations was that of unlimited life. 

The principal mechanisms which 
limit the life of vacuum tubes, not- 
ably loss of vacuum and loss of 
electron emission, are not evident in 
the transistor. It has no vacuum, and 
its emission occurs by a process en- 
tirely different and presumably less 
fragile from that in the cathode of 
a vacuum tube. It was, therefore, be- 
lieved that the transistor should have 
a very long useful life, perhaps in- 
definite. The Bell Telephone Labor- 
atories went on record that the prob- 
able life of a transistor was 70,000 
hr. Sufficient time has now passed to 
show that long life is not a natural 
attribute of transistors as we 
know how to build them. 


now 


Effects of Moisture 


It is now known that moisture is 
virulent poison to a transistor. To 
protect a transistor against water 
vapor, very careful encapsulation is 
needed. At present, most authorities 
recommend hermetic sealing. 
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Abstract and Comment 


The Transistor Appraised 


Further, it is now known that mere 
exclusion of moisture does not assure 
long life in a transistor. Mechanical 
breakage of the wires away from the 
germanium often occurs for no clearly 
assignable cause, even in units quietly 
resting in cotton wool. 

Another hazard is the spontaneous 
appearance of defects of the ger- 
manium itself. Impurities of a certain 
class are necessary in the germanium 
to secure transistor action, but these 
impurities must be of a rigidly pre- 
scribed type. If the germanium struc- 
ture is not suitably stabilized before 
being assembled into the transistor, 
it may “turn over in its sleep” and 
display a change in its amplifying 
properties. It is definitely a “drifter”. 

These limitations to the useful life 
of a transistor occupy the attention of 
nearly every research worker in the 
field. The Armed Services, in their 
eagerness to support the new art, have 
purchased large quantities of early- 
model transistors. Not one of them 
has an operational military use. No 
one today knows for sure how to make 
a transistor have a guaranteed shelf- 
life of 10,000 hr, let alone an operat- 
ing life of 70,000 hr. 

In another five years we should 
have this problem behind us. Life 
histories must be accumulated on 
tens of thousands of transistors. Mean- 
while, no evidence has been uncoy- 
ered thus far that points to any funda- 
mental limitation on transistor life. 


No Substitute for Many Tubes 


Another expectation in 1948 was 
that in the course of time, the transis- 
tor would progressively master all of 
the capabilities of the vacuum tube. 
The transistor has not taken over 
much territory in five years. The 
transistor is a more efficient amplifier 
of weak signals, by a large margin, 
than any presently existing vacuum 
tube. In every other department, the 
vacuum tube is still in full control of 
the situation. 


To illustrate this fact, let us con- 
sider the family of electron tubes 
suitable for a television receiver. At 
least one tube must display high 
sensitivity (that is, it must be a good 
“low-noise” tube). This same tube 
must be operable over a frequency 
range extending up to 216 mc, the 
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upper end of the u-h-f band. Another 
tube must be capable of oscillating 
stably up to 256 mc. Several tubes 
must be capable of operating over a 
wide band of frequencies, from 3 to 
5 me wide. Still another tube must 


be capable of a power output of 
roughly 25 watts to operate the hori- 
zontal deflection and high voltage cir- 
cuits. Finally, all tubes must be able 
to operate without loss of performance 
at temperatures well in 
200 F. 


excess of 


Has Many Limitations 


In the commercial sense transistors 
don’t even begin to compete on any 
of the counts just listed. Some experi- 
mental transistors are beginning to 
edge over in the ranges of noise, fre- 
quency and bandwidth needed in a 
television set. Commercially available 
transistors run a very poor second. 
The best commercial transistor has a 
noise figure, at audio frequencies, of 
22 db, almost 20 times noisier than 
any respectable vacuum tube. The 
best commercial transistor amplifies as 
a band-pass radio-frequency amplifier 
to about 2 mc; the 6BQ7 tube hits a 
frequency 150 times as high. The 
6CB6 video i-f tube covers a range 
ten times as wide as the junction 
transistor, nearly three times the 
point-contact unit. The best commer- 
cial transistor has an allowable power 
dissipation of 0.2 watt; the 6CD6 
horizontal output tube beats that by 
75 times. The usual ratings of com- 
mercial transistors apply only up to 
50 C (122 F). Above this limit, the 
performance falls off. Vacuum tubes 
have no such temperature limitations. 

Experimental units do a great deal 
better: For example, in our research 
laboratories, there exists an experi- 
mental type of transistor which com- 
bines, in a single unit, many times 
higher frequency of operation and 
wider in gain bandwidth product than 
are available in all the commercial 
junction transistors taken as a group. 


Battery Operated Equipment 


In certain fields, the future promise 
is very great. Efficiency in the use of 
applied voltages and currents is a 
basic necessity in battery operated 
equipment, be it a hearing aid or a 
walkie-talkie. Here the transistor has 
truly remarkable performance, within 
the limits of noise, frequency and 
temperature of operation previously 
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SENDZIMIR MILLS FOR PRECISION ROLLING OF ALLOY STRIP 


_ 


~For electric, electronic, instrument 
and other critical applications 


These Sendzimir mills represent the latest develop- 
ment in cold rolling technique and assure uniform- 
ity across the strip width. The expert operators are 
accustomed to close size tolerances and excellent 
finishes. A completely new and modern plant in- 
corporates the latest production facilities. For 
resistance alloys, Rodar, Nickel, Beraloy, and 
custom alloys to specification, contact an experi- 
enced WILBUR B. DRIVER Sales Engineer. 


WILBUR B. DRIVER CO. 


NEWARK 4, NEW JERSEY 


Changing a work roll on a Sendzimir Mill 
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Exceptional qualities 


of 


“JOHN CRANE” TEFLON 
make it highly desirable for 
a wide range of equipment 
and parts lines. Manufacturers 
of precision equipment and com- 


ponent parts cannot overlook 


remarkable electrical, thermal, me- 


chanical and anti-corrosive advan- 


tages. Note Teflon’s outstanding 


properties and characteristics. 





ELECTRICAL PROPERTIES: 


Power factor less 
than 0.0005 over 
the entire spectrum 
from 60 cycles to 
30,000 megacycles, 
with a dielectric 
constant of be- 
tween 2.00 and 2.05 
* Short-time dielectric strengths from 
1,000 to 2,000 v., per mil in thickness 
of 5-12 mils * High resistance to sur- 
face arc * Volume resistivity greater 
than 1015 ohm-cm * Surface resis- 
tivity drops to only 1013 ohms at 
100 percent relative humidity. 


THERMAL AND 
MECHANICAL PROPERTIES: 


Tensile strength 
1,500 to 2,500 psi. 
at 77 deg. F. ° 
Durometer hard- 
ness 55 to 70 « Stiff- 
ness 60,000 psi. at 77 deg. E+ Friction 
coefficient against polished steel (stat- 
ic) .09—.12 * Remains flexible down 
to —94°F. Serviceable up to+482°F. 





low power foctor 
high dielectric strength 





Outstanding 
thermal chorocteristics 


“DuPont Trade-mark 
for tetrafluoroethylene 
resin 


ANTI-CORROSIVE 
PROPERTIES: 


Resists all chemical 
liquids and gases 
except molten al- 
kali metals and 
fluorine and chlor- 
ine trifluoride *No detectable changes 
in properties over l-year outdoor 
weather test * Zero water 
absorption. 





Corrosion resistant 





TYPICAL 
APPLICATIONS: 


For such applica- 
tions, as vhf, uhf, 
or high voltage— 
high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve discs or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fit JOHN CRANE’TEFLON to your 
specific needs. 


8f.,20Ws 


Typical Application 


“JOHN CRANE* TEFLON ports can be manufactured to your specifications. Investigate now. 


ee ee 


Let vs know your requirements. Send for our 12-page illustrated catalog. 
Crane Packing Company, 


1824 Cuyler Ave., Chicago 13, iil. 
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noted. The transistor hearing-aid ef.- 
ficiency is more than five times higher 
than the corresponding vacuum tube 
unit. The overall improvement in bat- 
tery life, for a given size battery is at 
least five times. The comparison clear- 
ly indicates that the scope of battery- 
operated electronic equipment is due 
for a vast expansion when transistors 
encompass wider ranges of frequency, 
power and noise than they now 
possess. 

Too many of the great expectations 
of 1948 have failed to come to pass. 
But research work now in_ progress 
clearly indicates that this unsatisfac- 
tory situation can hardly be expected 
to continue for another five years. 

The hopes for the future are based 
in large part on actual accomplish- 
ments in experimental transistors of 
the present day. One such unit has 
an output power of 2 watts at 30 me. 
Other lower-power units have oscil- 
lated as high as 425 me. Similarly, 
great strides have been made in the 
matter of noise, based largely on the 
achievements in the field of low-noise 
crystal diodes for radar and u-h-f 
television. 

High-frequency performance in the 
junction transistor is now known to 
depend on rigid control of small di 
mensions in the The noise 
question depends on obtaining ex- 
tremely pure germanium and _ then 
adding controlled amounts of specific 
impurities. Higher power involves not 
only the conduction of heat away 
from the junctions, but the avoidance 
of “hot spots.” 


transistor. 


Promise of Silicon 


Really high-power, high-tempera- 
ture operation still awaits the develop- 
ment of a non-germanium transistor, 
probably one made of silicon. Silicon 
is the very devil of a material to pro- 
duce in the pure monocrystalline form 
needed for transistors. When_ this 
problem is licked, a whole new family 
of transistors, having no important 
temperature limitation, and hence 
much higher power capabilities, will 
appear. 

Not all the new experimental tran- 
sistors are easy to make. Many of the 
units having high frequency perform- 
ance are obtained by selection. Still 
other units can be made at all only 
by the use of such precise assembly 
technique that there probably aren't 
enough watch-makers in the world to 
produce them in commercial quanti- 
ties at any price. 

What is needed is a new family of 
transistors which not only have the 
desired improvements of performance, 
in noise, power, frequency and tem- 
perature, but which also can be made 
reliably on automatic machinery. 
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" | FRACTIONAL HORSEPOWER MOTOR 
SCcl | 
urly, lalla aia Perhaps you will find the answer to your problem, 
the =. ee “How can we give our product more sales appeal?” 
the tively high torque. by redesigning with the help of the Lamb Electric a 
wise | engineering department. 1 
hf | A Lamb Electric Motor — especially engineered 2 | 
for your product — makes available the following 4 
the six important advantages: oe 
oi IN THE MOTOR... | 
a 1. Reduced cost, weight, space. ) 
ex- 2. Exact mechanical and electrical requirements. _ i 
then 3. Thorough dependability. 
cific moos: oes motor 7 IN THE PRODUCT eee { 
L. aaa 4. Better performance. aH 
oe 5. Improved appearance. 4 
ANCE oe 
6. Compactness, less weight. 
ais i. Our engineering department will be glad to team 
~ up with yours to help obtain these results. 
vera- The Lamb Electric Company ¢ Kent, Ohio 
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stor, Sangamo Company Ltd.—Leaside, Ontario 
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BETTER 


for a better push-button world 






































A good electrical product deserves a good switch 
—and, for push-button types in the 15 to 50 
ampere range that means Hetherington! 


Fully proved on the toughest aviation and mili- 
tary assignments, these sturdy, good-looking little 
units are commercially adaptable to almost any 
equipment where a few cents more for a really 
superior switch is recognized as being sound, 
far-sighted economy. 


HETHERINGTON, INC. 
SHARON HILL, PA. 


(West Coast Division: 8568 W. Washington Bivd., Culver City, Cal.) 
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HETHERINGTON 


Snitches 


Fine push-button and snap-action types 
Switch-indicator light combinations 
also 
Panel indicator lights, aircraft and electrical specialties 


























| Some of the new experimental units 


show promise in this regard. The fu. 


| ture of the transistor thus depends 
| not only on solid-state physicists and 


chemists, but also on the active cy. 
operation of development engineer, 
who can reduce these principles to 
mass-production practice. This re. 


| quirement is, perhaps, the least cer- 


tain of solution of the great expecta- 
tion of 1953. O00 

Abstracted from a talk presented 
before the Western Electronics Show 
& Convention, San Francisco, Aug. 
1953. 


Discussion— 


Engineering Unity vs. 


Unions 


Arthur M. Martin, Chairman 
Council of Western Electric 
Technical Emplovees-National 


I READ with great interest the editorial 
in ELecrricaAL MANUFACTURING for 
August entitled “Engineering Unity 
vs Unions” and the article on page 
300, “Unionization of Professional 
Personnel” by K. B. McEachron, a 
supervisor at the General Electric 
Company. 

The problem of professional per- 
sonnel forming labor unions has been 
discussed at great length by engineer- 
ing journals and _ professional societies 
for years. Unfortunately, most pub- 
lished articles have not been objective 
on the subject of engineers’ unions be- 


| cause they have presented what mem- 





bers of management BELIEVE the 
engineers’ union must be rather than 
what they really are. 

The National Council is the largest 
engineers’ union in this country. It 
represents in a_ single | nation-wide 
unit, by NLRB certification, the 5000 


| non-supervisory engineers and _scien- 


tists employed by the Western Elec- 


| tric Company throughout the nation 


and overseas, with a yearly payroll 
of approximately $40 million. The Na- 
tional Council is, of course, affiliated 


| with the Engineers and Scientists of 


America which represents about 
40,000 non-supervisory engineers and 
scientists. 

Contrary to the belief of several 
magazine editors, engineers’ unions do 


| not stifle the advancement of outstand- 


ing individuals. At engineering s0- 
ciety meetings I have asked fellow 
engineers whether they have ever 
read an engineers’ union contract. 


| Their answer is almost invariably in 


the negative; yet those same individ- 


_uals have strong, deeply imbedded 
| opinions on what an engineers’ union 


contract covers. 
In a recent meeting of the National 
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with 
W-S Nertical 


Injection Molding Machines 


There are several reasons why you can predict superior 
performance with Watson-Stillman Vertical Molding 
Equipment. 


Sturdy simplicity of construction means that costly 
downtime is virtually eliminated. 


Set-ups are fast and simple . . . more productive time 
on short-run items. 


Their versatility enables them to tackle jobs beyond the 
scope of other types of similar rated capacity. 


Ease of operation pays off in increased man-hour pro- Write for Bulletins— 
ductivity . . . lower operator fatigue. 1 oz. Machine Bulletin 627A-1 


2 oz. Machine Bulletin 627A-2 
6 oz. Machine Bulletin 627A-4 


Floor space requirements are the absolute minimum. 


W'S Verticals are famous for their efficiency on molding (w-S) 

jobs requiring inserts. But W-S was also the first to take Oey 
the vertical design out of the laboratory and pilot plant 
and turn it into a high-speed production unit ranging in 
capacity from 1 to 6 oz. So don’t overlook W-S Verticals 


for all types of production molding . . . they're tops in 
helping you call your shots! 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
190 ALDENE RD., ROSELLE, NEW JERSEY 


Foreign Sales Representatives: OMNI PRODUCTS CORP, 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 


ESTABLISHED 1848 
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CANNON 
PLUGS 


tiny but rugged 


need of the Electronics Industry for a sturdy, 
go 
_and extremely compact Connector 


miniaturized equipment of all 






kinds. These may be mounted as (1) rack 
and panel (2) box (3) wall, or (4) cord con- 
nectors. Junction shells with integral clamps 
protect the terminal ends of the connector 
when used as cord or wall mounted units. 

Contacts are of the quality you expect to 
find in any Cannon Plug. Machined from 
copper base alloy, gold plated, they accom- 
modate #20 or #22 AWG stranded wire. Rated 
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Series D Cannon Plugs satisfy a long felt ‘capacity 5 amps. 


ing flange. The ‘‘keystone’’ shape of the : 


Shells gives positive polarization with friction 


type engagement. 





Cannon DA Plug and receptacle 
with junction shells. 


COMPONENT 
OR i 
INSTRUMENT 


CANNON | 
at soi lia 


SINCE 1915. Factories in Los Angeles, Toronto, New Haven, 


Benton Harbor. Representatives in principal cities. Address 
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inquiries to Cannon Electric Company, Dept. J-118 P.O. 
Box 75, Lincoln Heights Station, Los Angeles 31, Colifornia. 
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Society of Professional Engineers jy 
New York City I challenged the mem. 
bers to find a single item in our 58. 
page contract which in any way vio- 
lates the ethics of the engineering 
profession or penalizes in any way 
exceptional engineers for merit jp. 
creases, promotions or layoffs. . . , 


Respectfully, I would like to take 
issue with some of the statements 
which appear in your editorial and jn 
the article by Mr. McEachron, to wit: 


1. “ESA is using militant union 
tactics.” I don’t know where your staff 
information but the ESA 
(which is 8 months old) does not 


| even remotely approach the vigorous 


militancy shown by the American 
Medical Association and the Ameri- 
can Bar Association on subjects re- 
lated to the professional, educational 


and economic status of the profession. 


The ESA believes in dignified, ob- 


| jective and factual bargaining with 


the employer, but like the American 
Medical Association and the Ameri- 
can Bar Association we are ready to 
defend our professional rights if need 
be. If trying to improve the profes- 
sional and economic status of engi- 
neers by accepted legal means is mili- 
tancy, then make the most of it! In 
your editorial you have ignored the 
fact that the large concerns deter- 
mine the salary pattern for engineers 
and scientists in this country. General 
Motors, the U. S. Government, Gen- 
eral Electric, Du Pont, Westinghouse, 
the Bell Telephone System and RCA 
employ approximately 25 per cent of 
all the non-supervisory engineers in 
this country and by virtue of their 
mammoth financial power largely de- 
termine the salary structure for the 
other 75 per cent of the non-super- 
visory engineers. 


2. The statement by K. B. Me 
Eachron of General Electric as to 
whether ardent unionists can be 
taken into the confidence of manage- 
ment on product development and 
market plans is extraordinarily far- 
fetched and a disservice to the engi- 
neering profession. It assumes that 
when non-supervisory engineers form 
a labor union they are automatically 
mortal enemies of management. This 
is an obsolete concept in the field of 
industrial relations. The first page of 
our contract reads as _ follows: 
“|. . Company and the Council wish 
to encourage the highest possible de- 
gree of friendly, cooperative rela- 
tionship between their respective rep- 
resentatives at all levels, and with 
and between all technical-professional 
employees, and recognize that such 
relationship depends in a large meas- 
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| These nine cork-and-rubber materials 
a are made to meet government specifications 





1 be | 
— | If you need a cork-and-rubber material to meet Free gasket data book. The 24-page manual, 
fa | government specs, chances are one of these “Armstrong's Gasket Materials,” gives information 
oa nine Armstrong materials will be the one you on current government specs and tentative SAE- 
that | want. Each is made to meet one of the nine ASTM Sper. It has sections on 

eos aa ie 1 . als cost reduction, gasket  toler- 
form principal types of cork-and-rubber materials 23 

: se toe ances, flange design, and many 
ically covered by government specifications. cite alain ' 
This For samples and full information, call your Send for your free copy. Write 
Id : nearest Armstrong Industrial Division office or to the Armstrong Cork Com- 
a 0 refer to the “Armstrong’s Gasket Materials” sec- pany, Industrial Division, 7110 
ae tion in Sweet's file for product designers. Ingersol St., Lancaster, Penna. 
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Small coils for transformers, ballasts, solenoids, can be individually 
protected against operation under excessive heating by inserting a 
Mighty Mite Thermal Control at the point of greatest heat origin. Pre- 
set and accurately calibrated, a Mighty Mite Thermal Control will auto- 
matically disconnect the circuit at a safe temperature limit. Prevents 
insulation charring, burning and resulting short circuited coils. Simple, 
sturdy construction. Easy to install. Light weight. Write for samples. 


Available in a variety of lead and terminal connections. 
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ELECTRICAL MANUFACTURING 


ure on attitudes between the people 
involved .. .” 

The statement by Mr. McEachron 
assumes that non-supervisory engi. 
neers become unethical as soon as 
they join an engineers’ union. Noth. 
ing could be further from the truth, 
If collective bargaining for engineers 
is undesirable, why did the NSPE 
and the EJC strongly advocate con- 
tinuation of the “professional” clauses 
in Section 2 (12) and 9 (1) of the Taft. 
Hartley Law in recent Congressional 
hearings. Our organization, which js 
typical, in its Statement of Policy 
adopted seven years ago endorses the 
Code of Ethics of the National So- 
ciety of Professional Engineers, and 
a member guilty ot violating that 
Code of Ethics may be subject to ex- 
pulsion. It would be well to remem- 
ber that a substantial portion of our 
membership also belong to the engi- 
neering and professional societies. 

I don’t know of a single industrial 
concern dealing with engineers’ unions 
in which management has __ ever 
brought to the bargaining table the 
ugly thought that the engineers rep- 
resented by engineers’ unions at com- 
peting concerns would use their ac- 
cess to technical information for col- 
lective bargaining purposes. Are non- 
supervisory engineers men_ without 
principles? The very thought is nau- 
seating. I for one can say that the 
relationship between the Western 
Electric Company and our organiza- 
tion is exceptionally cordial and we 
have the closest possible relationship 
with our fellow professional super- 
visors. Engineers’ unions do_ not 
create a wall between non-supervi- 
sory engineers and management in the 
sense that Mr. McEacheron states; the 
theoretical separation is only to satisfy 
the legal requirements of the law. 


3. Your editorial says that “On the 
job, the engineering supervisor can 
also direct his efforts toward en- 
hancing the prestige of engineers by 
urging top management to give not 
only himself but those under him 
more dignity, better pay, and ade- 
quate offices.” However, it fails to 
mention that in the complex structure 
of modern society no individual has 
enough breadth of experience to care- 
fully appraise problems affecting hun- 
dreds of professional employees. A 
more efficient system from an engi- 
neering viewpoint is to select a group 
of fellow engineers personally ac- 
quainted with the problems of the 
group and to have those individuals, 
selected by secret ballot, represent 
them in discussions with management 
in much the same manner that 96 
Senators represent 160 million people 
in this country. 
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New Quality... 


in wire and cable insulation 
in sleeving and tubing 
in electrical tapes 
in varnished cloth 


in electrical laminates 





with 


Pittsburgh yarns 












Now, fiber glass with all of its excellent 
properties for electrical insulations is being made to 


Im: 
GLASS 
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ll 
FIBER 
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a new level of quality by one of the pioneers in 
glass-making— Pittsburgh Plate Glass Company. 
In the nation’s newest fiber glass plant, over 70 years 













of glass-making “know-how” is being utilized to develop 
quality controls and processes which insure glass fibers 
of exceptional uniformity and lower filament breakage. 
In weaving, braiding or serving, this means higher 
speeds, less downtime, and improved broad and narrow 
fabrics, sleeving and braided or wrapped cable. Why not 
test new quality Pittsburgh Fiber Glass yarns soon? 
Complete arrangements can be.made through our 
executive offices or district sales offices in Chicago, 
Cincinnati, Cleveland, Detroit, New York or Washington. 
Pittsburgh Plate Glass Company, Fiber Glass Division, 


One Gateway Center, Pittsburgh 22, Pa. 


Packaged for all types of weaving and braiding machinery— 
Pittsburgh Fiber Glass yarns are manufactured in various strand sizes, twisted and plied for any desired 


build-up and packaged to meet the requirements of all types of weaving and braiding machinery. 
I I 5 Yt x L J 
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KELLER Air Tools 


engineered to industry 


ANOTHER EXAMPLE OF 


- ue KELUER 





about 
Keller Airfeedrills 


Accurate holes with- 
out costly fixtures 


Attaches in any posi- 
tion, at any angle 


for accurate 


automatic drilling 

Keller Airfeedrills are recom- 
mended where extreme accuracy 
is needed, especially where the 
job cannot justify the space or 
cost of expensive machine tools; 
as in the case shown above 
where Keller Airfeedrills make 
the locating holes for machining 
jet engine parts . . . work which 
must be done to extremely close 
tolerances. Note the inexpensive 
fixture required. 


Air operated—hydrau- 
lically controlled 


Pneumatic cycling to 
speed production 









swmauds 









Used on close centers 
and in tight places 

















Drills metal, wood, 
composition, plastics 





Easily shifted from 
job to job 






ELLER. 
AWE AT 








Keller Tool Company, Grand Haven, Mich. 






Please send me a free copy of your booklet 
titled, ‘““The HOLE Story of the Keller 
Airfeedrill.” 
















Pati: Send for FREE 
Title — 24 Page Booklet 

Company ‘ieee for more information 
Address = = about automatic drilling 
City ce tate with Keller Airfeedrills 
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Improving the professional and 
economic status of engineers and sci- 
entists is not a one-shot effort by 
well-meaning supervisors, but it js 
literally a continuous task to be car. 
ried out 365 days a year. . The 
relatively low salaries of engineers 
and the growth of engineers’ unions 
did not happen overnight. Although 
management always had a free hand 
to improve the salaries of engineers 
as they saw fit, they did nothing con- 
structive. It is only in the last two 
years under the implied threat of 
engineers’ unions that management 
has become very solicitous of the 
problem of the professional employees 
that previously had been consistently 
ignored. Actually, it was manage. 
ment’s blindness to the importance of 
engineers and scientists in industry 
which brought about the present de- 
terioration of the status of engineers 
in industry. 

Since approximately 87 per cent of 
all the engineers and scientists in this 
country are employed by 
else, the field of collective bargaining 
will continue to offer an_ effective 
avenue of expression for professional 
personnel, This is so particularly be- 
cause independent engineers’ unions 
(in the ESA) negotiate in a dignified, 
factual manner, have shown tangible 
gains in the professional and eco- 
nomic field, believe in individual 
merit increases, do not accept the 
principle of seniority alone for pro- 
motions, demotions or layoffs, and 
what is most important have an ex- 
cellent relationship with their respec- 
tive employers. ooo 


someone 


Trends in Development 
of Aircraft Components 


J. C. Garrett, President 
Garrett Corp., Los Angeles 


Wuen Orvitte Wraicut made his 
first powered flight fifty years ago he 
used only five components—a_ stop 
watch, a Veeder counter, an ane- 
moneter, a magneto, and a radiator. 
Today a conservative estimate of the 
cost of the components in a modern 
jet fighter would be approximately 50 
per cent of that fighter’s cost, less 


engines and radar equipment. In- 
cluding radar and guidance equip- 
ment, the total would exceed the cost 


of the airframe. 

During the past year there has been 
much thought and considerable de- 
bate on the subject of components and 
their practical value in modern ait- 
craft. One school claims that they 
overload and complicate our ait- 
planes intolerably: the other that the 
fine combat record of our military ait- 
craft is directly attributable to the 


ELECTRICAL MANUFACTURING 





and 
SCi- 
t by 
it is 
Car- 
The 
1eers 
110s 
ough 
hand 
1e€ers 
con- 
two 
t of 
ment 
the 
VERS 
ntly 
jage- 
‘e of 
istry 
de- 
1eeTs 


it of 
this 
eone 
ning 
ctive 
onal 

be- 
ions 
fied, 
sible 
eco- 
dual 

the 
pro- 
and 


his 
» he 
stop 
ane- 
itor. 
the 
lern 
» 50 
less 

In- 
uip- 
cost 


een 

de- 
and 
air- 
hey 
air- 
the 
air- 


the 


NG 





All Allis-Chalmers instru- 
ment transformers are 
designed to meet ASA 
standards. At left: Out- 
door current transform- 
er, Type KO, rated up 
to 15 kv, 800 amp, 


Thousands of these units 
are now in use with ex- 
cellent operating rec- 
ords. At left: Indoor po- 
tential transformer, Type 
PD, fused or unfused, 
rated up to 14,400 volts. 


All transformers are lib- 
erally designed for long 
service — built for easy 
mounting, At left: Out- 
door potential trans- 
former, Type PWD, rated 
up to 14,400 volts. 


O RATINGS 


40 


Fit Most 
Design Needs 


_. every instrument transformer require- 
ment can be met from Allis-Chalmers 400 ratings 
of current or potential transformers or metering outfits. 
You can select dry-type, oil- or compound-filled units, 
depending on transformer rating, application, and 
location outdoors or indoors. 

Every unit has the best combination of engineering 
and materials that 50 years of experience can provide. 
For top quality, wide selection, and quick delivery, it 
pays to specify Allis-Chalmers. 


NEw= 


Give Complete Details 


Just off the press: all the mechanical and electrical in- 
formation you need in a convenient, complete bound 
set of data sheets. Gives more detailed presentation of 
Allis-Chalmers complete line of standard instrument 
transformers than ever before. For your copy, contact 
your nearby Allis-Chalmers district office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4065 
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IRIDITE A) 


WANT CORROSION RESISTANCE? | WANT EYE-APPEAL? Iridite can give 
Iridite will give you better-than- | you a variety of finishes, depend- 
specification protection against | ing upon the metal being finished 
corrosion. . . . from clear and sparkling 


bright ilit. li 
WANT PAINT ADHERENCE? iridite | "S°* OF ™NMary olive drab, to 
; | attractive dyed colors. 
provides a firm and lasting base | 
for paint by preventing under- | BEST OF ALL, any Iridite finish is 
film corrosion. economical and easy to apply. 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 
and electrical power. 


R SEARCH | na 


INCORPORATED 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 


numerous components they carry. 

It is indisputable that a large pro- 
portion of the components carried are 
absolutely essential to successful oper- 
ation. Even at present combat speeds 
and altitudes, pressurization and air 
conditioning are vital to the pilot's 
very existence. Progressing from Mach 
1 to Mach 2 and from 40,000 ft to 
80,000 ft multiplies the problems all 
out of proportion to the arithmetic 
ratio. We have already reached speeds 
in our fighters that far exceed the 
range of human perception and _ re- 
action time. 

In World War II a high speed 
pull-out on a Mustang fighter re- 
quired approximately a pull of 200 Ib 
on the stick. The same pull-out at high 
speed in a Sabre jet without a boost 
system would require the pilot to 
exert a pull of approximately 5 tons, 


High Temperatures Generated 


The only serious temperature prob- 
lem experienced in World War II 
was that of keeping the pilot warm at 
altitude. Today in the modern fighter 
the big problem is heat. For the hypo- 
thetical example of a turbo jet-pow- 
ered fighter flying at an altitude of 
60,000 ft at 1500 mph, outside air 
temperature would be approximately 
—67 F, but the heat load of all the 
electrical equipment such as_ radar 
would create a cockpit temperature of 
at least 500 F without some form of 
refrigeration. If we should get up to 
a speed of Mach 3 at this altitude, 
about 6 tons of cooling air per hour 
would be required plus a cooling sys- 
tem equivalent to 50 household re- 
frigeration units to keep the cockpit 
livable. 

Certainly you can take out a num- 
ber of components in some _ aircraft 
and missiles, but in many cases you 
will find that you have reduced the 
utility of the aircraft. Certain types 
of component can be left on the 
ground at some sacrifice in overall 
weapon mobility. Auxiliary electrical 
sources like starting equipment can be 
packaged for ground use only. We are 
convinced that whatever the mission 
may be, there will be an increasing 
demand for lighter, more compact and 
more reliable components to take over 
where man leaves off. 

The problem of standardization of 
specialized components is a frighten- 
ing one. We are building over 850 
different models of components for 
use on airplanes and missiles today, 
over 250 of which are electric ac- 
tuators. We have in production over 
45 different types of cooling systems. 
When you add the equipment pro- 
duced by our competitors, the stag- 
gering spare parts problem can _ be 
visualized. Each new model requires 
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ESCO motors ... specially designed to 
make the M-47 TANK QUICKER ON THE DRAW 


GENERATOR SETS 


(to 20 KW) 

High Frequency (to 12000 cy) 
400 Cycle 
Frequency Changers 
Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 
Telephone Ringing 
Méving Picture 


GENERATORS 
(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 


CONVERTORS 
(to 20 KW) 


' Phase Convertors 
Frequency Convertors 


DYNAMOTORS 


DC to AC 
DC to DC 








(to 30 H.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 

Synchronous 
Single Phase 
Polyphase 
Standard Frequencies 
High Frequencies 


DIRECT CURRENT 


Series 
specially designed 
Shunt tototing elecirical equipment 
Compound for speciic requirements 
High Voltage 


Standard Voltage 
Low Voltage 
SPECIAL APPLICATIONS 
Torque Motors 
Brake Motors 
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STAMFORD, CONN. 
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For combat action, where speed and de- 
pendability make the difference between 
life and death, this 5 hp. motor was... 












This motor, working through an Oilgear Power Pack Sys- 
tem, provides the power to the sighting system that lays 


the heavy 90 mm. rifle right on target to register that vital 
first shot first. 





built to specification 


by ESCO 


with submersible enclosure and lubricated-for-life bearings. 
If you need a specially designed d-c motor . 


. . with any type of 
. ask ESCO! 

If you need a motor, generator, convertor, or any rotating elec- 
trical component designed to order to meet your exact requirements 
over many trouble-free years of operation . . . WRITE TODAY FOR 
THE NEW ESCO CATALOG 53-PD. 


Or better yet, send us your particular specifications. 


mounting, winding, or enclosure . . 


aa a 





ELECTRIC 


171 SOUTH STREET 


SPECIALTY 


STAMFORD, CONN. 





Please send Catalog 53-PD, ESCO Specially 
Designed Rotating Electrical Equipment. 


I 


POSITION 


(Please attach to, or write on, your company letterhead) 
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leading manufacturers use 


JFD PISTON TYPE VARIABLE TRIMMER CAPACITORS 


both civil and military equipment 


VC 1 G (0.7 to 6.0 mmf.) Glass Dielectric 
VC 5 (1.0 to 10.0 mmf.) Quartz Dielectric 
VC 11 (1.0 to 10.0 mmf.) Quartz Dielectric 
VC 11 G (1.0 to 12.0 mmf.) Glass Dielectric 
V 


C 20 (0.5 to 1.9 mmf.) Glass Dielectric 


@ OPERATING 


@ Over 100 


NO OTHER LIKE IT! 


Approximately ZERO TEMPERA. 
TURE COEFFICIENT FOR 
QUARTZ AND INVAR construction. 
Approximately + so PPM per degree 
C. for Glass and INV AR construction. 
One-piece SPRING LOADED PIS- 
TON and screw prevent backlash. 
SILVER BAND fused to exterior of 
precision drawn quartz or glass tube 
serves as optimum stationary electrode. 
“Q” of 1,000 at 1 me. 

DIELECTRIC STRENGTH equals 
1,000 volts DC at sea level pressure and 
500 volts at 3.4 inches of mercury. 
10,000 megohms INSULATION RE- 
SISTANCE MINIMUM. 
TEMPERATURES, 
—ss C. to + 125 C. with glass dielec- 
tric. —s§s C. to +200 C. with quartz 
dielectric. 

megohms MOISTURE RE. 
SISTANCE after 24 hours exposure to 
95% humidity of room temperature. 


@ PISTON DIMENSIONAL ACCU.- 


RACY is held to close tolerance main- 
taining minimum air gap between pis- 
ton and cylinder wall. 

Write for Form No. 


199 


JFD MFG. CO. 
BROOKLYN 4, N.Y. 
BENSONHURST 6-9200 





world's largest manufacturer 


of tv antennas & accessories 













Here’s a commutator that really 
fits .. . careful adherence to speci- 
fications guarantees it. NEPCO 
commutators are rugged and pre- 
cise — give years of dependable, 
smooth-running performance. 
When you need commutators 
from 14” to 4”, send us your 
specifications —-_NEPCO expe- 
rience and know-how mean 
superior commutators. 
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separate development and engineer- 
ing and separate testing before it 
goes into production. Our average cost 
for developing and qualifying a new 
model of hot air valve today is ap- 
proximately $30,000 to $40,000. It 
costs us over $100,000 to develop and 
qualify a new cooling turbine. After 
careful consideration and due allow- 
ance for the necessary complexity of 
the modern weapon, I am convinced 
that the number of types could be 
reduced by one-third. Hundreds of 
millions of dollars and vital produc- 
tion man-hours could be saved there- 
by in an all-out emergency. 


Cooling Problems 


We are rapidly approaching the 
last frontier of manned flight for cer- 
tain military missions. As speeds of 
Mach 3 and altitudes of 70,000 to 
90,000 ft are exceeded, a whole new 
approach to the cooling and pressuri- 
zation problem may be necessary both 
for the equipment and the pilot—if he 
is still aboard. It may be that smaller, 
pressurized, hermetically sealed com- 
partments will become increasingly 
attractive. A stored coolant may be 
advantageous for flights of short dura- 
tion. The use of expendable refriger- 
ants such as water or the use of vapor 
cycle systems may be extremely at- 
tractive. 

Some of our heat problems in the 
future may be solved with a small 
component which has no moving parts 
whatsoever and requires no outside 
energy source other than inlet air 
under pressure. Our own research on 
item has shown that as we introduce 
100 F air into it we get —38 F air 
out one end and +160 F air out 
of the other end. 

We can look forward to consider- 
able simplification in flight instru- 
ments. This trend has already started 
with such items as the Sperry zero 
reader, the Bendix flight path indi- 
cator, and the Collins integrated flight 
indicator. In the period ahead three or 
four instruments will be combined 
into one which will compute and give 
the pilot his final answer automat- 
ically. Navigational equipment will be 
available before long that will visually 
pin-point the pilot along his route 
and keep him informed exactly where 
he is. We are rapidly approaching a 
time when flight control into heavy 
traffic centers will be handled by auto- 
matic computors. It is also quite 
probable that we shall see components 
that will make it possible to control 
and route traffic automatically much 
more accurately than man would be 
able to do. 

Great strides have been made with- 
in the past few years in the miniaturi- 
zation, operating efficiency, and dura- 
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Nichrome. 


electric heat possible! 


since then... 


The Standard of Quality 
for Electrical Alloys 


When Driver-Harris introduced Nichrome* in 1908, depend- 
able electric heat became possible for the first time. And with 
each passing year, Nichrome looms larger as the ideal alloy for 


producing electric heat in domestic and industrial equipment. 


Its consistent dependability and unique performance have 
earned it a world-wide reputation—and made it the standard of 
quality for electrical alloys. That’s why today, the great majority 
of heating elements of all types—in applications ranging from 
electrical home appliances to large industrial furnaces—are 
made of this excellent alloy. 


Naturally, we take particular pride in our trademark: Nichrome 
—granted solely and wholly to us by the United States Patent 
Office forty-five years ago. Representing a series of superb heat- 

ing and resistance alloys, developed and produced only by 
Driver-Harris, this trademark symbolizes long life and 


Sole producer of Nichrome®, Advance®, 
Karma®and over 80 other alloys for the elec- 
trical. electronic and heat-treating industries. 


Y 


I’.M. Registered in United States Patent Office 
hy Driver-Harris Company August, 1908 


Driver-Harris Compan y 
HARRISON, NEW JERSEY 


Manufactured and sold in Canada by The B. GRBENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
Factories: U.S.A., CANADA, ENGLAND, IR ITALY, SPAIN Representatives in 38 COUNTRIES 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE AND ELECTRONIC ALLOYS IN THE WORLD 
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This Switch 

ey ice) fs 

EMG ce lal: 

at speeds 

up to 600 feet 


per minute 


: NEW Size 3 Magnetic 
- Contactor and Starter 
: Now being offered, the YH 


Series ... another Furnas size. 


Available in reversing styles. 
Rated 50 hp at 
440-550 v ac 
polyphase, 30 hp 
at 208-220 v. Ask 
for bulletin on 
YH series. 





Hien. 


To learn more about Furnas Electric 
controls for wound rotor or direct 
current motors, ask for Bulletin 
5204. Call our nearby representa- 
tive or write direct to Furnas Elec- 
tric Company, 1024 McKee Street, 
Batavia, Illinois. 
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WHERE SPEED IS IMPORTANT 
AND DISTANCES GREAT... 


handling systems respond quicker and 
surer with Furnas Electric master 
switches, according to Louden Machin- 
ery Company. Furnas-equipped Louden 
systems reach any part of the plant, 
run between buildings, whisk loads 4 
times faster than a man can walk and 
attain speeds up to 600 feet per minute. 


A FURNAS ELECTRIC MASTER 
SWITCH CONTROLS THIS 
LOUDEN MONORAIL CRANE! 


Louden Machinery Company says, 
“We prefer Furnas Electric master 
switches on our cab-controlled mono- 
rail and crane equipment. They give 
dependable trouble-free service, are 
easy to mount and wire and are 
attractively designed.” 
e 

Does this sound enthusiastic? Yes it 
does. But when you install Furnas Elec- 
tric master switches on your hoists, 
cranes or elevators you can expect the 
same sure, sensitive control. You con- 
trol your equipment at 5 speeds in each 
direction... with no waste motion. 

On the job day-in, day-out it’s com- 
forting to have the easy, sensitive con- 
trol you need in handling heavy, awk- 
ward objects...dependable control 
you can count on every time. 

Long-lasting Furnas Electric master 
switches control up to 5 speeds in each 
direction. Available in 46 standard 
types. 


EORINA'S 


Batavia, Illinois ¢ Neor Chicago 
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bility of many components. The 
efficiency of fans used in aircraft 
cooling systems alone has increasea 
from 30 per cent to 90 per cent in 
the past seven years. The cabin pres- 
sure regulator of today operates with 
three times the accuracy, and costs 
one-fourth what the World War II 
regulator cost, at one-tenth its weight. 
Refrigeration systems have increased 
700 per cent in capacity per pound 
of weight in a few years. Ram air tur- 
bines for emergency power supply for 
jet aircraft control systems weigh only 
one-tenth as much as the emergency 
systems of four years ago. Certainly 
we can look forward to the continua- 
tion of these healthy trends. O O 0 


Abstracted from an address before the 
second Annual Air Force Association 
Airpower Symposium, Washington, D. C., 
August 1953. 


Safety Tests for Sealed 
Dry-Type Transformers 


M.L. Manning. Development Engineer 
Pennsylvania Transformer Company 


Tests have been reported recently by 
E. W. Tipton, Westinghouse Electric 
Corp.,° on a Class H_ sealed _trans- 
former overloaded to failure in which 
the low-voltage coil approached tem- 
perature of melting copper while an are 
flashed at 50-sec intervals failed to ig- 
nite the gases present. Secondly, a test 
was made on a coil with a fault to 
groud at four times noraml full-load 
current in sealed nitrogen and in seal- 
ed air atmosphere. Such excessive con- 
ditions are unlikely to occur in prac- 
tice but they prove the margin of 
safety offered with Class H insulated 
units, 

A few factors will be reviewed to 
prove the conclusions that danger 
from fire and explosions is eliminated 
by Class H_ sealed-in-nitrogen trans- 
formers. As referenced here, these 
factors have also been discussed by 
me previously. (1, 2, 3) 

Through 600 C (1112 F) silicone 
impregnating resins, cured at 250 C, 
have been evaluated to determine if 
volatiles are a problem in nitrogen at- 
mosphere at such high temperatures. 
On such tests, it was found at 600 C 
exposure for 2 hr that the noncon- 
densable products were not explosive 
in nitrogen atmosphere. These _ tests 
were reported in my discussion of 
AIEE Technical Paper 52-156, “Re- 
lation of Transformer Design to Fire 
Protection,” by E. D. Treanor and 
L. C. Whitman, presented at the 1952 
Summer Meeting. The tests described 


*AIEE Technical Paper 53-245, ‘“‘Sealed Dry- 
Type Transformers Proved Safe by Test.’’ This 
article is based on Mr. Manning's original discus- 


sion of the paper. 
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CLEVELITE* 
for BETTER COMPONENTS 


Clevelite ensures satisfactory performance wherever high 
dielectric strength, low moisture absorption, mechanical 
strength, low loss and good machinability are of prime im- 
portance. 


Clevelite is made in SEVEN GRADES — Time Tested! 




















GRADE APPLICATION 

E Improved post-cure fabrication and stapling. 
EX Special grade for TV yoke sleeves. 

EE Improved general purpose. 


EEX Superior electrical and moisture absorption properties. 


EEE Critical electrical and high voltage application. 
XAX Special grade for government phenolic specifications. 
SLF Special for very thin wall tubing having less than .010 wall. 


When you specify and use CLEVELITE you obtain 
High Quality and Fine Service. 


Send for our new Clevelite 
Folder just off the press. 


WHY PAY MORE? For the best... Call CLEVELAND! 


* Reg. U. S. Pat. Off. 
6201 BARBERTON AVE. CLEVELAND 2, OHIO "h : 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. 


ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 







REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _.. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. g 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO /< 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST,, LOS ANGELES : 
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You can see the difference in 


bed RACEWAYS 


exclusive ith 


> HOOVER BALL BEARINGS 


The photographs reproduced above are magnified one 
hundred times so you can see the difference between 
ground, polished and honed raceways. The process and 
the special machines for the honing operation are ex- 
clusive, patented, Hoover developments. Honing by 
Hoover goes far beyond grinding and polishing to 
achieve a surface that assures amazing quietness plus 
longer bearing life . .. and greater load capacity. 
That’s why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 


a? 


4#4/@89e0 8 


















The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 


THE ARISTOCRAT questing a copy on their business letterhead, 
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closely parallel the percentage compo- 
sition of carbon monoxide, hydrogen, 
and methane listed in Tipton’s paper 
(see table). 





Gas Analysis Before and After 
Transformer Overload Tests® 





Per cent 


At start |At finish 





Nitrogen, Ne 99 58.9 
Oxygen, Ov l 1.6 
Carbon dioxide, CO» pies _— 
Carbon monoxide, CO -- 6.4 
Hydrogen, Heo -- 95.0 
Methane, CH, -- 6.9 
Unsaturated hydro- -- 1.2 
carbons 
* Source: AITEE Technical Paper 53-245 





The Burrell Manual for Gas Ana- 
lysts (4) gives a guide of what the 
lower and upper concentration limits 
would be to form an_ inflammable 
mixture of gases and vapors in air 
(each independent) : 


Per cent by volume 
Lower limit Upper limit 


Hydrogen 4.1 74.0 
Carbon 

monoxide 12.5 74.0 
Methane 5.3 14.0 


In nitrogen atmosphere the situa- 
tion, of course, becomes even better 
in elimination of the possibility of ex- 
plosions. The average concentration 
limits in per cent by volume for gases 
listed above are 39.5 per cent, 43.2 
per cent and 9.6 per cent respectively 
in air. 

Compared with the composition of 
gas listed by Tipton, considerable fac- 
tors of safety exist before inflammable 
mixtures of hydrogen, carbon mon- 
oxide, and methane are formed in 
the event that nitrogen leaks from a 
tank and is replaced by air. On the 
basis of the gas analysis alone these 
average factors of safety range from 
1.40 to 6.8. 

Overloads at 300, 400 and 500 per 
cent of rated load at 1 hr each are 
mentioned in the paper. To deter- 
mine the destructiveness that silicone 
resin-bonded glass-fiber and asbestos- 
base materials would withstand as 
used in Class H transformers through 
2000 kva, we loaded two 15 kva, 5 kv 
transformers at 300 C continuous tem- 
perature measured in the LV windings 
or 150 per cent load conditions. This 
was done in a sealed-air atmosphere. 
The transformers withstood the in- 
duced voltage tests. The applied volt- 
age was increased until the coils flash- 
ed over in the confined atmosphere. 
The tank had at no time been opened, 
which again proves freedom from ex- 
plosive gas mixtures. The windings 
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= of CONTINUOUSLY-ADJUSTABLE A-C VOLTAGES 
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MANUALLY-OPERATED OR MOTOR-DRIVEN . . . LOCAL 
) OR REMOTE CONTROL . . . WALL, BENCH or BACK- 
OF-PANEL MOUNTING . . . EXPOSED OR ENCLOSED 
. TERMINAL BOARD . . . FUSED or UNFUSED . . . DIRECT 
WIRING OR CORD-PLUG WITH OUTPUT RECEPTACLE 
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and all featuring 
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Easily the most economical insulating tubing and sleeving for commercial use ... equally 
and ideally suitable for the insulation demands of Classes A & B. Separate A & B inventories 
unnecessary — space and dollars saved when you use TURBOTUF. 


Easily the finest insulating tubing and sleeving — Meets exacting specifications for durable 
resistance to icy or sweltering temperatures . . . made of superior materials to give long 
wear — won't crack, bend, chip, or peel under rigorous abrasion . . . excellent pliability — 
can be knotted, bent, tugged at, stamped on— springs back in perfect condition . . . easier 
to handle because of its uniformity ... won't fray ... not affected by oils, alcohols, 
alkalies and weak acids — high dielectric strength and long life. 


PROTECT YOUR EQUIPMENT — SAVE MONEY — GET “’DOUBLE FEATURE’ TURBOTUF 

Insulating Material 4 TURBO 
: 

The William @:U:¥:\\ 1 


Dept. EM-10 Willimantic, Conn., U.S.A., Tel. HArrison 3-1661 


Specialists Since 1920 







and Co., Inc. 





TURBOTUF Insulating Tubing and Sleeving * TURBO Insulated Wires ° 
Wire Markers + Extruded Tubing + Varnished Saturated Sleeving and 
Tubing * Cambric Cloths, Tapes, Papers * Mica 
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would still carry 150 per cent load 
current continuously. 

Temperature curves through 125 
per cent loading for 500 kva_ units 
(625 kva) show that the maximum 
tank temperature at the top is about 
70 C or less than 60 C at 100 per 
cent loading which proves that tank 
surfaces are not at higher temperature 
than for other kinds of transtormers 
and maximum terminal temperatures 
range to 130 C to amplify another 
safety angle. 

The Factory Insurance Association 
in a booklet published July 1952, 
“Recommended Good Practice for 
Transformer and Switchgear Installa- 
tions,” makes the statement that it is 
believed recently developed Class H 
insulated dry-tvype hermetically sealed 
inert gas-filled transformers are the 
safest with respect to fire hazards. 

Sealed transformers utilizing Class 
H explosion-free and toxic-free mate- 
rials are commanding increasing atten- 
tion in ratings through 2000 kva, 15 
kv class—the largest ever built—for 
station auxiliary, unit sub-station and 
network service. ood 
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ning, AIEE Transactions, Vol. 70, 
Part IT, 1951, Pages 1427-35. 

2. Discussion by M. L. Manning of “Re- 
lation of Transformer Design to Fire 
Protection,” E. D. Treanor, L. C. Whit- 
man, AIEE Transactions, Vol. 71, Part 
III, August 1952, Page 680. 

3. Discussion by M. L. Manning of “Aging 
Evaluation of Dry-Type Transformer 
Insulating Systems” by H. C. Stewart, 
L. C. Whitman and A. L. Scheideler, 
AIEE Transactions, Part Ill, No. 5, 
April 1953, Page 274. 

{. “Burrell Manual for Gas Analysts,” 7th 
Edition, Burrell Corp., Pittsburgh, Pa. 


Metal Powder Use 


Expanding Rapidly 


IN A RECENT ADDRESS by Robert L. 
Ziegfeld, secretary of the Metal Pow- 
der Association, before the New York 
chapter of the American Society of 
Tool Engineers, he commented on 
the rapid growth of the metal powder 
industry. Mr. Ziegfeld pointed out 
that powder metallurgy is very old, 
being one of the first processes used 
for producing metal objects several 
thousand years ago. When furnaces 
then available could not produce 
enough heat to extract the higher 
melting point metals like iron from 
their ores by the fire metallurgy 
methods known today, the metals 
could be reduced from their oxides 
as spongy granular masses in crude 
furnaces and then these pressed or 
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= operations at Thompson Products Light Metals 

59 Division. Light, strong, durable metal castings are 
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led A background of over 50 years in research and 

the manufacture of precision metal parts enables 
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The basic precision snap-acting 
switch for control of electric cir- 
cuits; solder-lug terminals. UL listed 


at 15 amp. 125 volts a-c. 


TYPE MXM-1 


Safety interlock 

. switch with auto- 
matic ‘cheater re- 
lease"’. 


TYPE MXT-1-Z-131 
Has _hinged-leaf 
actuator with ad- 
justable operating 
point. 


TYPE MX-5 


® Basic switch with 
J integral screw ter- 
minals, 


TYPE KMXB-F 3 


In metal case, 
with plunger seal- 
ed against dust 
and moisture. 


TYPE KMXR-B 


In metal case, 
with roller-style 
over-travel plung- 
er. 


TYPE MXR-1 


With _ roller-style 
over-travel plung- 


For detailed charac- 
teristics of these and 
many more Unimax 
precision switches, 
write for your free 
copy of our latest cat- 


alog. 
state RAIL 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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'forged while hot into useful solid | 
shapes. 

However, the really important de- 
velopments in the production of metal | 
powders and useful articles made 
|from them came in the twentieth 
'century. Tungsten filaments made by | 
| powder metallurgy for electric lamps 
| was the first important development. | 
| Then came porous bearings with con- 
trolled porosity which took a strong | 
‘hold on the automotive and the home 
appliance industry. Then, cemented 
carbides made of tungsten carbide 
powders bonded by cobalt. Today 
powder metallurgy reaches into many 
industrial fields. 


Two Fields for Powder Metallurgy 

In general, there are two broad 
fields for powder metallurgy. The first 
is to produce articles that can be 
made by powder metallurgy because 
of the inherent characteristics of the 
process. The second is where it com 
|petes directly with other precision 
processes such as machining, die cast- 
ing, stamping and forging and _ has 
|advantages peculiar to itself. 

At first the process was applicable 
mainly to mass-produced, broad di- 
|mensional tolerance and low strengt! 
parts. But rapid strides have been 
made and the field of application 
broadened. Responsible are improved 
powders and alloy powders, better 
presses and die design, carbide dies 
and added operations like coining and 
infiltration with other metals. Toler- 
ances now approximate those of most 
established production processes, and 
while limited to small parts originally, 
the size that can be economically pro- 
duced has increased tremendously. 
Practically all metals are now being 
made into powders by a variety of 
processes such as hydrogen reduction, 
electrolysis, atomization and _ others. 
|The most important powders volume- 
wise are iron, copper, brass and 
aluminum. But many _ others, like 
| stainless steel, tungsten, tin and lead. 
‘are also important although volum« 
i'may be considerably less. To give 
isome idea of the growth of the in- 
dustry, copper powder is currently 
| being used at more than twice the 
jrate it was in 1943. Most of this 
growth has been for self-lubricating 
bearings and mechanical parts, and 
for friction materials. 

Iron powder also has shown more 
phenomenal growth. About twice as 
‘much domestically vroduced iron 
| powder was used in 1952 as in 1944. 
| However, in 1944 practically no iron 
| powder was imported. Since the war, 
however, large tonnages have been | 
imported, mainly from Sweden and 
also from Canada, s> that the iron 
powder actually consumed in the| 
United States is estimated in the | 
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Ball Bearings 
.043 -OD. 


Smallest Ball Bearing Ever 
Manufactured Commercially 


An RMB First 


These bearings, developed by RMB, are not 
toys. Type Cl, and the other ten sizes in the 
C series, are hard-working components of— 

@ Delicate Instruments 

@ Small Motors 

@ Scales and Gauges 

@ Small gear trains for clockwork 

@ Vibration Pick-ups 

@ Aircraft Instruments 
—anywhere a miniature bearing is needed to 
reduce friction, where space is at a premium. 
Bring your miniature bearing problems to RMB. 
A complete line of over 250 miniature and 
instrument bearings including radial and 
roller types available for prompt delivery. 
Experimental quantities from stock. 


Write for Catalog I] 


ANDIS & bh, 


INCORPORATED 


45 West 45th St. * New York 36, New York 
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HAMILTON STANDARD DIVISION of UNITED AIRCRAFT CORPORATION 
installs main feeder bus for plating tanks with CADWELD. 
Six Y%4‘‘ x 4” busbars welded at one time by the CADWELD 
PROCESS insure 100% performance as connections cannot 


LOOSEN or CORRODE. 


For the best in electrical connections—specify CADWELD. 


ON DISPLAY NATIONAL METAL SHOW OCT. 19-23, BOOTH 1011 


ERICO PRODUCTS, INC. 


2070 E. 61st PLACE © CLEVELAND 3, OHIO 


[] Send CADWELD ELECTRICAL CATALOG and place 
my name on permanent mailing list. 


ERICO PRODUCTS, TAY Sg) Hove Representative Call 


NAME_____ 


2070 E. 61st PLACE COMPANY_____ 
CLEVELAND 3, OHIO ADDRESS 
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QUALITY, ECONOMY and PROMPT SERVICE 


on Every Order—Large or Small! 





There is never any letdown in Lewis quality or 
service. Your order will be given prompt, effi- 
cient attention regardless of size. You can be 
sure that the springs, wireforms or stampings 
you order will be fairly, economically priced. 
What’s more, Lewis has the extensive, modern 
facilities, the long-experienced engineers and 
skilled production craftsmen to supply you with 
springs, wireforms and stampings tailored to 
your exact needs. 






















If you have any tricky or tough problems in- 
volving springs, Lewis’s engineers will be glad 
to help you solve them. Or, if you need large or 
small quantities of standard springs in a hurry 
—just call on Lewis! Send us your drawings, 
specifications or samples today! 


LEWIS SPRING & MANUFACTURING CO. 
2646 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 
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neighborhood of six to eight 
what it was in 1944. 

Another way to look at iron pow- 
der growth is through capacity. A 
survey made by the Metal Powder 
Association last spring revealed that 
iron powder production capacity in 
the United States and Canada was a 


times 


little over 1,100 tons per month. 
However, additional capacity then 
under construction was about twice 


that amount, so that by next year ca- 
pacity in this country should exceed 
3,000 tons a month. Some of this 
additional capacity, however, is  in- 
tended to replace imported material. 


U. S. Has 75 Plants 


There are now some 75 plants in 
the United States fabricating parts 
from metal powders. This is exclusive 
of those devoted to use of metal pow- 
ders for special applications. Most of 
these plants are in the northeastern 
and northcentral part of the country, 
but new plants in the south and far 
west indicate the way the industry is 
spreading. Also entrance into the 
field of so many of the country’s larg- 
est manufacturers of metal products 
either as fabricators of metal powder 
parts or as users of them is indicative 
of the industry’s firm foothold. 

While the industry has a long fu- 
ture of sound expansion, it is no 
longer an infant industry. Where 
properly designed, made and_ used, 
its products have proved their worth 
And in several ways other than the 
growth figures it can be shown to be 
well out of the infant phase. 

Most industries, when they become 
big enough today, join together in 


trade associations to work out the 
problems that are mutually trouble- 
some. Some ten years ago a small 


group of companies in this industry 
took that step and formed the Metal 
Powder Association. there are 
more than 50 companies represented 
in that Association, another evidence 
of the growth of the industry. 

Some new industries get off on the 
wrong foot by advocating the use of 
their product in fields where it does 
not really belong or where research 
and development have not been fully 
carried out. Sometimes it takes years 
to cure the harm that such a situation 
has inflicted. One of the purposes of 
MPA has been to avoid this by dis- 
seminating accurate information about 
what metal powders and their prod- 
ucts can do. 

Another thing that is usual as an 
industry gets out of its infancy is 
standardization. This has been one of 
the major activities of the Metal Pow- 
der Association which to date has 
adopted 16° standards relating to 
metal powders and their products 


Today 
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Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 


nated frame sizes and power elements you'll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 
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BORG-WARNER 


24700 NORTH MILES ROAD 


Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from -65° 
to --. 165° F; 

Pesco high-frequency A.C.induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 


Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 


CORPORATION 


BEDFORD, OHIO 
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@@e@ — line. ASTM has also been active 
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places. 

While there can be no doubt that 
the War was a great stimulus to pow- 
“oe der metallurgy as it broke bottle 
a : ~R\ > ¥ — necks and saved waste, the position 
| / of the industry today is soundly estab 
lished on its civilian applications, and 
; the new capacity to produce metal 
ZL fs ‘s Ree — | powders has been predicated on 

\ : ; civilian expansion of their use. O 0 O 
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— | oe me - | Power Factor 


Ly i _ a. Sa ae Correction of Fractional 
2 | Horsepower Motors 


H. I. Miller 


Wisconsin Public Service Corporation 


Pernaps the electric utility companies 
should reconcile themselves to living 
with the poor power factor inherent 
in small motors since there are so 

s many millions of them on utility pow- 

cut packaging costs 0 er lines. In general they are used in- 
frequently, the diversity is high, and 


E the effect of their low power factor 
with GENERAL ENGINEERED CONTAINERS on the system is mitigated consider- 


ably by the dilution of that load with 





Packaging six porcelain insulators in a bulky nailed crate was a the 100 per cent power factor lighting 
time-consuming two-man operation at Victor Insulators, Inc., Vic- and heating loads. 
tor, New York. Introduction of the sturdy, lightweight General Recently, however, the situation has 


Wirebound Box and the jig-assembly system shown here enabled 
Victor engineers to reduce packaging to a quick, efficient, one-man 
operation, cut packaging costs by an estimated 25%. And their 
customers benefited by the substantial saving in on-site uncratin 


become aggravated by the appearance 
of % hp and larger motors on air 
conditioning equipment and the high 


time—now a matter of seconds, thanks to General Wireboun load factor under which these motors 
Design. operate during certain periods. Quite 

This is only one example of hundreds of packaging problems contrary to the universal use of smaller 
solved each year—at a saving—in General Box Company’s two motors by most consumers, the larger 
fine Industrial Packaging Laboratories. General packaging experts motors such as those used in room air 
stand ready to help you cut costs, too. Write today for complete details. conditioning equipment are used by 


a relatively few utilities. It seems 
logical then, to ask why should the 
utility install corrective equipment on 
its system to counteract the effect of 
this poor power factor load at an ex- 


pense to all its customers. 
Factories: Cincinnati; Denville, N. J.; If it is not desirable to spread the 


Detroit, East St. Lovis, Kansas City, s : s : 
COMPANY Louisville, Milwaukee; Presestt, increased costs associated with this 
Ark.; Sheboygan; Winchendon, | class of equipment across the service 
zk*kKK 


Find out how other manufacturers are cutting packaging 
costs. Write for your free copy of “The General Box.” 





1877 Miner Street 


A } Mass.; General Box Company of | to all consumers, then correction can 
DES PLAINES, ILL. Mississippi, Meridian, Miss.; Con- 


. be obtained only at the manufacturer’s 
tinental Box Company, Inc., Hous- | : ie ; 
sony Verne. | level. It is realized, of course, that 
| the cost of incorporating power factor 


ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED | correction in the motors increases their 
os Riamaaith liek edie Be ee 2a OP SEDI = | cost substantially and may retard the 


eee Oe Rete MR kere Lec S ty sale of the equipment. . 
In that connection, we can point 
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nd _. FACILITY Or YOU! 
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: ELECTRICAL CONTACTS 
lat 9 
w- are 
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On 
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nd 
tal 
on 

0 
les 
ng UNEQUALED PRODUCTION FACILITIES — Nearly a third of a million 
ont square feet in the Fansteel plant are filled with modern, precision equip- 
so ment for making electrical contacts. The high speed heading machine 
ha (above), one of a battery of 22, turns out 13,500 contact rivets per hour. 
in- . . . . . 
ad % At left is one minute’s production from this machine! 
tor side : 
oe Facilities at Fansteel mean more than a thoroughly modern big 
ith plant with equipment for tremendous production. It means the 
ng very highest employment of human skills. It means laboratory 
~ development and quality control which begins in the very ores of 
ce | the metals from which contacts are made. It means long years of 
“ experience in metallurgy and all the engineering sciences. It means 
gn ZA we 
rs | ai resources, and courage and willingness to use them. It means an 
ite | Ps open mind to new developments, and, above all, a friendly cooper- 
a ative attitude toward the man with a problem. 
al | . ie ; : 
All this means facility—convenience—to users of electrical con- 
ms | tacts. That is why more and more contact users find it practical, 
he | profitable and economical to turn the entire electrical contact 
on ° : 

; question over to Fansteel, and to order Fansteel Electrical Con- 
0 Ask for our booklet, : j x 
>X- re ae tacts on an annual basis. Fansteel. Metallurgical Corporation, 
—Engineering Information” North Chicago, Illinois, U.S. A. 

1e 
is 
ce 
an 
r’s 
at 12102 
or 
- AN INDUSTRY ELECTRICAL CONTACTS 
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INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 
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to save with 
electric 
heating units 


Contains Such Valuable | 
information as: 










e How to Determine Wattage Requirements 

e@ Specific Heat Tables for Solids, Liquids, Gases 
@ Heat Loss Tables 

e@ Energy Charts for Heating Air & Water 


SEND for 
Your Copy 
Today! 


SINCE 1922—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


ELECTRIC MFG. CO. 
1362 FERGUSON AVE. 


SAINT LOUIS 14, MO. 


PLUS HOW to Select and Apply Watlow’s Complete Line 
of Strip, Cylindrical, Ring, Cartridge, Tubular and Immer- 
sion Heaters to meet your particular needs. 
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PROTECTIVE 
COVERING 





























e When you design or redesign a coil unit, remember: 











° Proper covering is a coil’s first line of physical defense. 








‘ Have our design engineers recommend the correct cover- 








. ing to protect your coil. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. Il. New York Office: 10 E. 43rd 
Street, New York 17. 
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to the success obtained _ recently 
with regard to changes effected in 
the characteristics of equipment such 
as gaseous tube lighting—principally 
fluorescent. Many power companies 
took a firm stand and got good co- 
operation from the manufacturers, 
Rules adopted by many utility com- 
panies in different states have covered 
the item of power factor correction in 
fluorescent lighting. Companies have 
adopted similar rules with respect to 
electric welders, for instance, under 
which it is possible for the utility 
either to refuse the connection of 
equipment with very poor character- 
istics or to provide a charge in its 
rates to compensate for the increased 
costs resulting from the operation 
of uncorrected equipment. 

The solution to this problem would 
be for the utilities to work out with 
the manufacturers an equitable basis 
for producing and selling large frac- 
tional-horsepower motors and = small 
integral motors with good power fac- 
tor characteristics. The degree of 
correction is something that would 
necessarily be negotiated in conference 
with the manufacturers and _ possibly 
state regulatory bodies. 

It may not be possible to do any- 
thing about smaller motors and _per- 
haps it is not so necessary since the 
trend is toward the use of larger 
motors. However, if this same policy 
could be worked back to motors of, 
let us say, 42 hp and larger, it might 
make a great difference in the power 
factor on residential circuits and con- 
sequently in the investment required 
by utilities. OOO 

From a paper presented at a meeting 
of the EEI Transmission and Distribution 
Committee, Chicago, Ill., May 5-6, 1953. 
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Votor Power Factor Correction 


THE suBJECT of power factor correction 
for fractional-horsepower motors has 
been discussed from several different 
points of view in earlier issues of ELEc- 
rRicAL MANUFACTURING. The following 
five are the most recent ones. 


New Single-Phase Motors in Integral- 
Horsepower Ratings, April 1950, page 
82: May, page 108. Staff report on the 
design and operating characteristics of 
capacitor types with ratings up to 20 
hp. 


Proposed Motor Redesign to Reduce Volt- 
age Dips, May 1951, page 96. Two 
different design approaches giving low 
leading power factor under locked- 
rotor conditions. 


Effects of Voltage Spreads on Motors and 
Controls, August 1951, page 98. Why 
actual fluctuations rather than system 
voltage must be used in selecting motor 
and control components. 


Single-Phase Motors Could Have Leading 
Power Factors, August 1952, page 110. 
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MODEL LS 


The versatility of these three series 
of single turn, continuous rotation 
Helipots makes them ideal for such 
uses as servo systems... analog 
computers .. . pH indication 

and control . . . level indication and 
control... telemetering circuits 
... color analysis and control 
..+ Navigation aids... radar 
indicators . . . laboratory 
instruments, and many more. Your 
particular requirements will 
determine the model . . . the number 
of ganged sections . . . the 
number and placement of tap 
connections .. . the style of 
mounting ... and other 
characteristics best suited to 

your needs. 


Every Helipot series is available 
in variations to meet your exact 
specifications. Our engineering de- 
partment will gladly give you every 
assistance . . . in adapting stand- 
ard Helipots to your particular re- 
quirements ...in building entirely 
new Helipots to meet your needs. 


Design details subject to change 
without notice. Certified drawings 
available upon request. 
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First in precision]\ potentiometers 


Here are three models of single turn, con- 
tinuous rotation Helipots . . . each available 
from stock in a wide range of resistance 
values. All three feature the rugged depend- 
ability . . . the high degree of precision . . . 
the proven design characteristics ... that you 
expect of every Helipot. Among their many 
features are the copper mandrel which ef- 
fectively dissipates heat . . . the spot-welded 
connections (no pressure-type connections are 
used in any Helipot model) ... the provision 
for easy, accurate phasing on the job... the 
wide choice of mounting styles, number of 
ganged sections, number of additional tap 
connections, etc. And like all Helipot models, 
they are available in variations to meet your 
exact specifications. 


Below is a Quick-Reference-Guide to the J, L, and Y Series Helipots. 
For complete information, write for Data File 1018 





Model Y Series 
(a) 


Model J Series Model L Series 





























Diam. 1%” 2 sg 
— 5—75,000 ohms (b) 50—50,000 ohms (b) 10—100,000 ohms (b) 
Power 
Rating 3 watts 4 watts 5 watts 
Active 
Elec. 354° +1° 356° +1° 358° +1° 
Rotation 
Coil ” ” ” 
Length 4.6 5 8.3 
Y—Threaded Bushing. Threaded Bushing (Spec.). L—Threaded Bushing. 

Mounting YS—Servo Flange, Sleeve Bearing.| Servo Flange, Ball Bearing (Std.).jLS—Servo Flange, Sleeve Bearing. 
sia YSP—Servo Flange, Ball Bearing. LSP—Servo Flange, Ball Bearing. 

ax. No. 
Ganged 14 8 
Sections (c) 
_ No. 

ap 
Connections v * 


per Section (c) 
(a) Model Y Series Helipots are available in both linear and non-linear versions. 


(b) Higher or lower resistance values can be furnished on special order. 
(c) Sections can be ganged and tap connections added, during manufacture. 


o division ot BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA, CALIFORNIA 


PLANTS AT SOUTH PASADENA, CALIFORNIA & MOUNTAINSIDE, NEW JERSEY 
ENGINEERING REPRESENTATIVES tn PRINCIPAL CITIES 
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Cost and pertormance factors assessed 
for proposed methods of reducing volt- 
age dips. 


Heat Pump for Residential Service, June 


1953, page 116. Design of home heat- 
ing and airconditioning equipment us- 
ing a 5 hp single-phase motor. 


Home Workshops 
Now Big Business 


THE post-World War II mushrooming 
of home workshops has become a 
potent factor in the power tool busi- 
ness, with hardware, department, ap- 
pliance and general stores, as well as 
lumber yards sharing in an estimated 
annual retail volume of $150,000,000, 
it is pointed out in the August 29th 
issue of The Saturday Evening Post. 
Author Arthur W. Baum says at least 
two or three million households across 
the nation are now equipped with 
workshops or recognizable working 
spaces, with $500 a common invest- 
ment and many outlays running $1000 
or more, 

His report is made in the third of 
a series of articles entitled “The New 
Leisure,” which is a study of what 
Americans are doing with the millions 
of free hours the shorter work week 
has given them. 

This article “The Things You Can 
Make in Your Cellar!” points out that 
the sudden popularity of power tools 
is somewhat surprising since none of 
today’s is basically new, not even the 
currently popular combination tools. 
Baum reports that at least three man»- 
facturers tried to popularize identical 
products with householders and farm- 
ers as long ago as twenty-five years 
but no one was interested then. 

The author finds that among the 
country’s hobbies today, the home 
workshop is among the top three in 
annual expenditures, ahead of am 
sport, and ranking along with gar- 
dening and photography. 0900 


Engineers And 
Creative Work 


Francis K. McCune 
Assistant Manager, Engineering 
General Electric Company 


TRAINING ENGINEERS for _ creative 
work covers a broad field. General 
Electric Company has devoted a 
great amount of time and effort to 
it. The first step was taken in 1937 
when the “Mechanical Design 
Course” was set up. Over a period of 
15 years, this original course has 
evolved into our “Creative Engineer- 
ing Program.” 

Several techniques have been tried 
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| Can ~ ( 
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ne of 
n the 
tools, 
nann- MODEL NO. D21UHP-1 (ACTUAL SIZE) 
ntical | z 
farm- { ' —— ach 
years Another outstanding EAD contribution to the minia- 
: turization program is this extremely small, precision 
x the | motor. Engineered for long life and high efficiency, it 
home ! a0 27 - is especially designed for operation in confined areas 
gi. _— 2 ae where minimum size and weight is essential. 
; \ : ‘ ‘ . , 
gar- | Units are available in this small frame size for 400 
oe Y cycle or variable frequency operation, with 400 cycle 
| power ratings ranging up to approximately 1/100 H.P. 
MODEL NO- Modifications include high ambient and high altitude 
| D21UHP- versions as well as servo, synchronous and gear motors. 
| se T aan 400 CYCLE OPERATING CHARACTERISTICS 
; uction _ —__—_—____—_ —————_ 
| Capacitor ois. 400 — —_ APPROXIMATE R. P. M. 7,000 10,500 21,000 
tor, 3 P. .* : 
e, 11,000 R. 220 V. 
ative i pegooth H. been OZ. PHASES i2 1,2,3 lao 
neral | 55% efficien ney; INPUT VOLTAGE 115 115 115 
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- Fans vio wer drives. —_ secant aia - = _ sumnsennennestat 
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ner LASTERN . _ EVICES. INC. 
tried 585 DEAN ST., BROOKLYN 17, NEW YORK 
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ELECTRO insulating materials combine these impor- 
tant qualities: high dielectric and tensile strength, 
minimum bulk, excellent thermal conductivity and 
flexibility, marked resistance to heat, oil, acid and 
moisture. That’s why these insulating materials are 
used effectively in the design and production of 
high temperature electrical equipment that is smaller, 
safer and lighter. 


ELECTRO HI-TEMPERATURE FIBERGLAS* INSULA- 
TION has helped numerous manufacturers of motors, 
transformers and electronic equipment to do a better 
and safer insulating job. We would like the oppor- 
tunity to help you. Send us your insulation problem 


or write to our Department E-1 for technical data 
and samples. 


“T. M. REG. U. S. PAT. OFF. by Owens Corning Fiberglas Corp 
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to develop the creative urge. The 
earliest method tried was one of as- 
sociation with men of known creative 
ability. Next we provided actual 
problems and _ situations which in- 
creased the student’s curiosity, in- 
quisitiveness, and constructive  dis- 
content. We provided information to 
increase his knowledge and work as- 
signments to increase his experience, 
Most important, we put his develop- 
ment in the hands of people who en- 
courage him to forget his judicial 
mind, overlook his initia] failures, and 
emphasize his successes. Once his 
self-confidence has been established, 
it is then time to ask him to analyze 
and evaluate his ideas. 

To think creatively is to think in 
terms of new materials, new methods, 
and new devices or new applications 
of old materials, methods, and de- 
vices. It is the different approach to 
problems, which must first be de- 
fined and thoroughly understood; the 
next step is a search for methods. The 
more attractive ones are selected, 
then processed, and finally the results 
are evaluated in terms of the problem. 

The Creative Engineering Program 
is supervised by a recent program 
graduate who is replaced by another 
graduate every two or three years. 


Class Supervisors Also Recent 
Graduates 


A vital part of the program is the 
selection of students. We select about 
30 men a vear, of whom approxi- 
mately three-fourths complete the 
program. Applicants run into the 
hundreds and are drawn from. the 
Test Engineering Program (a rotating 
assignment program for newly hired 
college graduates). Each applicant is 
processed in three steps: an entrance 
examination, a personal interview, 
and an investigation of his past per- 
formance on the test program and in 
college. 

The program itself is of two vears’ 
duration, and consists of three im- 
portant parts: classwork, homework, 
and rotating assignments. Classes are 
of 4-hr duration, and the homework 
problems involve 15 to 20-hr of ef- 
fort. The rotating assignments are of 
three months’ duration, and 36-hr a 
week are spent in the operating de- 
partment working on this assignment. 
They continue without interruption 
for the full two years. 

The first-year classwork is devoted 
to encouraging the students to con- 
ceive new ideas and develop a logical 
approach to engineering problems. 
Lecturers are drawn from the entire 
company. Material on new and un- 
usual devices is given to each student. 
Considerable classtime is devoted to 
the presentation and discussion of 
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STACKS ARE AVAILABLE IN TEXTOLITE* TUBES OR HERMETICALLY SEALED CASINGS 


G.E. Announces 


A New Line of 


Miniature Selenium Rectifiers 


Electric’s new miniature 
selenium rectifiers are produced by 
the same carefully controlled process, 
and offer the same outstanding 
characteristics as larger G-E selenium 
rectifiers. 

APPLICATIONS. In electronic appli- 
cations, G-E miniature selenium rec- 
tifiers may be used in blocking, 
tronic computer, 
communication, 


General 


elec- 
magnetic amplifier, 
and signal circuits. 
They can be used to operate 
small relays, solenoids, and pre- 
cipitators. 

ADVANTAGES. G-E miniature sele- 
nium stacks have long life, good regu- 
lation, and high reverse resistance. 
They will function over an ambient 
temperature range from minus 55 C 
through 100 C, and their totally 
enclosed construction provides ex- 
cellent environmental protection, 


also 


heat rise 


close to 


Their small size and low 
permit compact mounting 
other components. 


RATINGS. At an ambient temper- 
ature of 35 C, ratings for single stacks 
range from 0.5 ma d-e at 26 volts 
RMS, to 25 ma d-c at 5200 volts 
RMS. Higher ratings may be obtained 
by combining stacks. 
totally enclosed casings are used: 
Textolite* tubes for ordinary operat- 
ing conditions, or herme tically sealed, 
metal-clad « casings to meet govern- 
ment specifications for severe en- 
vironmental conditions. Stacks can 
be furnished for either lead or 
bracket mounting. 


FOR MORE INFORMATION consult 
your nearest G-E Apparatus Sales 
Office. or write Section 461-28, Gen- 


eral Electric Co., Schenectady 5, N.Y. 
*Registered Trade-mark of General Electric Co. 
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Two types of 


METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


High Temperature Operation 
by C. E. Hamann 


The rapidly expanding use of 
metallic rectifiers in the last few 
years has brought about a con- 
certed effort within the industry 
to improve their quality and elec- 
trical characteristics through tech- 
nological developments. 

One of the outstanding accom- 
plishments has been the great im- 
provement in temperature char- 
acteristic of selenium rectifiers. 
Not only is it possible for selenium 
cells to be operated at higher tem- 
peratures, but in adden their 
range of operating temperatures 
has been increased. Selenium cells 
manufactured only a few years ago 
utilized a low me Iting- point met tal 
alloy as a counter ale -ctrode ma- 
terial. Recently, methods have 
been developed for applying alloys 
having me lting points fume 50 to 
100 per cent highe *r than previous 
types. Thus highe r operating tem- 
peratures are possible. 


LEAKAGE CURRENT VS TEMPERATURE 


A-1943 LOW TEMPERATURE CELL 
B-1953 HIGH TEMPERATURE CELL 





RELATIVE LEAKAGE CURRENT 
> 


eee ae 
“100° 50° 0 +50° 100° 


DEGREES C 


there has been 
improvement in 
blocking characteristics. Thus, 
quality selenium rectifiers now 
give greater stability at both high 
and Seoue extremes of te mperature. 
These facts are highly important in 
meeting essential requirements for 
military applications and com- 
mercial uses. 

Only continuing research and 
deve lopme nt programs make pos- 
sible the improvements in the 
quality of metallic rectifiers neces- 

sary to meet the _ increasingly 
severe requirements of their ap- 
plie ations. 


General Electric Company 


Concurrently, 
considerable 
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solutions to the homework problems. 
The first-year homework problems are 
current problems within the company, 
A realistic set of specifications is pro- 
vided, as well as a description of the 
conventional method. 
In the second year, classroom em- 
phasis is on the reduction of ideas to 
wee with practice. Guest lecturers cover such 
oil - protecting . 7 
housing. | subjects as planning, value analysis, 
| production problems and techniques, 
instrumentation, differential equa- 
tions, and feed-back control systems. 


Fully Enclosed Trans- 
former with wiring 
compartment and 
circuit breaker. 





Transformer for r 
horizontal mount- 








he apn ne During the first year, each student 

housing ons is assigned a_ six-weeks’ project in 
. Watertight wh — al : ; 

6 Soneteanae which he is asked to design and con- 


Open Type Trans- 
former with mount- 
ing and terminal 
lugs. 


Transformer 








Enclosed Transform- 


COME 
er with receptacle, 


“off! —"'on”’ switch 
TO and variable volt- 
age control switch. 


HEADQUARTERS 


Transformers engineered and made by Jefferson include 
such a wide variety that only a few can be mentioned or 
illustrated. 

For over 35 years, Jefferson has specialized in the ‘small’ 
transformer field, producing millions yearly for power and 
control circuits, oil burner ignition, mercury, Neon and 
fluorescent lighting, signal and communication systems, 
radio, radar, television and electronic circuits. 


From the original design to the completed product, you 
are assured correctness of design and uniform high quality 
throughout. The Jefferson engineering staff is ready to 
make practical recommendations to cover your particular 
requirements . . . Send your problem now to “Transformer 
Headquarters”. 


Pioneer Manufacturers of “Small” Transformers 
BELLWOOD, ILLINOIS 











struct a new device which progresses 
the state of the art, fulfills a genuine 
need, and can be conceivably manu- 
factured at a cost commensurate with 
the need it fulfills. In the second year, 
additional projects are assigned on a 
group basis to stimulate the feeling of 
team effort. While on a rotating as- 
signment, the student operates as an 
engineer in the department to which 
he is assigned. Every attempt is made 
to assign the student to prominent 
engineers who themselves exemplify 
creative engineering. 

Upon graduation from the Creative 
Engineering Program, the students 
are carefully placed in areas of oper- 
ating departments where they can 
exercise and further develop their 
creative abilities. For many years 
after graduation, close liaison exists 
between the graduates and the pro- 
gram. Many graduates return as lec- 
turers and others contribute valuable 
suggestions for improving the _pro- 
gram. O00 


Abstracted from a paper presented at 
the 10th Annual Machine Design Con- 
ference sponsored by the Cleveland En- 
gineering Society, February 1953. 


Light-W eight Wave Guides 


A TECHNIQUE for producing strong. 
light-weight, high-conductivity wave 
guides by cladding and roll-forming 


-sheet metal is described in a Govern- 


ment research report now available 
from the Office of Technical Services, 
U. S. Department of Commerce 
Basically, the technique consists ot 
silver plating stainless steel strip, 
roll-forming the strip into a U-section, 
then resistance welding two U-sections 
together with their mouths facing to 
form the closed rectangular-section 
wave-guide duct. Stainless steel, the 
report points out, gives the wave 
guide strength with light weight, 
while the silver plating gives the in- 
side of the duct a low-loss, corrosion 
resistant surface. 

A special method of producing a 
very adhesive silver plating on the 
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NOWHERE 





ON THIS EARTH 


is there anything like mica, except 
mica itself — no other insulating material with mica qualities 
to stand up under heavy loads — resist moisture, heat, cold, 
oil and friction — as mica does after it becomes Macallen 
Mica — uniform. IN WRITING SPECIFICATIONS WRITE 
MACALLEN MICA. 


when you think of MICA ...think of MACALLEN 






Wy ere eee ric MACALLEN COMPANY 







ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 





BAY ROAD, NEW MARKET, N. H. 
CHICAGO: 565 W. WASHINGTON BLVD. * CLEVELAND: 1231 SUPERIOR AVE. 
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LORD MOUNTIN 


GS 
a Aut 
FLEXIBLE 
COUPLINGS 


— fc 


HOME APPLIANCES 








gl La 


For a quarter century Lord has solved the vibration and shock 
problems of industry. In the manufacture of home appliances 
the necessity for controlling vibration is of first importance. 

For example in the Dormeyer Blender used in thousands of 
homes every day, a Lord Flexible Coupling provides smooth 
power delivery for the blending action and accommodates shaft 
misalignment between motor and blades. In addition, four Lord 
Mountings prevent vibration from telegraphing to the blending 
jar. These precision Lord Mountings also assure accurate posi- 
tioning of the jar on the base. 

Whatever your design problem may be . . . vibration, shock, 
or smooth power transmission . . . we welcome the opportunity 
to help you. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 72S Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15,OHIO 
311 Curtis Building 280 Madison Avenue 520N. Michigan Ave. Rm. 811, Hanna Bldg. 





LORD MANUFACTURING COMPANY « ERIE, PA. 
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stainless strip was required since 
stainless steel rapidly forms a chrome. 
oxide film on the surface which blis- 
ters a coating plated over it. This 
plating method, plating compositions 
and circuit required are described in 
the report, as well as a method of 
cleaning the stainless strip prior to 
plating so as not to dent or scratch 
the strip. 

Included in the description of the 
plating technique are the details of a 
method for getting an under-layer of 
nickel between the silver and the 
stainless strip. This layer prevents 
formation of an oxide film on the 
stainless strip, hence blistering of the 
silver, after the silver plating has been 
put on. Silver plating is kept off the 
lips of the stainless steel U-sections to 
aid in resistance welding. 

Also described and _ illustrated in 
the report are: The roll-forming set-up 
for converting the flat stainless strip 
into continuous U-shape sections; re- 
sistance-welding technique for joining 
two U-sections together to form a 
straight, truly rectangular wave-guide 
duct; how to braze supporting flanges 
to the completed wave guide; how 
to cut it to the desired length; how 
to clean the wave guide on the inside; 
and how to perform the required 
mechanical and electrical tests of the 
completed guide. 

Available from Library of Congress, 
Photoduplication Section, Washing- 
ton 25, D. C.; microfilm $2.50, photo- 
stat $6.25. Enclose check or money 
order payable to the Chief, Photo- 
duplication Service; ask for PB 
107412, Lightweight Waveguides, 41 
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National Conference on 


Weights and Measures 


ATTENDANCE at the Thirty-Eighth Na- 
tional Conference of Weights and 
Measures, May 19-22, 1953, exceeded 
that of all previous meetings of the 
Conference, both in total number of 
delegates and number of states repre- 
sented. This increased participation by 
the states evidences a growing interest 
in the importance of uniform weights 
and measures laws and administra- 
tion. The 430 delegates represented 
many cities and counties, the Federal 
Government, manufacturers, railroads, 
business, industry, and trade associa- 
tions, in addition to the 39 states and 
the District of Columbia. 

The Conference, sponsored by the 
National Bureau of Standards, met in 
Washington, D. C. The function of 
the Bureau in the field of weights and 
measures administration is advisory 
only and stems from the responsibility 
for (1) the custody, maintenance, and 
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one Already? sR 
e Watch out lady! By some black SCREWS 
magic all bolts, nuts and screws have suddenly popped from your dryer! for quick, 


easy assembly 


Sure, it’s pure fantasy, but it shows in no uncertain terms how important fasteners 


are to modern home appliances—and most other products, for that matter. Sraenee: maeiny see 
assure you of solid de- 


pendable construction. ..no 


The moral for designers, production and purchasing men is obvious: Fasteners are one holes te top... ne auts te 


of the most important components of any product. And, as such, should be selected with eee 
- < - 3 3 3 pes—round, 

care and purchased from a manufacturer with a reputation for top quality and service. pan, truss, flat, oval and 
recessed hex. Threads—type 

Lamson & Sessions welcomes your inquiry on any fastener problem, and offers you “A","B" and "C*.Head types 


: ; ‘ — slotted, clutch and Phillips. 
engineering help whenever you require it. 








The LAMSON & SESSIONS Co. 


1971 West 85th St. @ Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 


FOR PROMPT DELIVERY AND HELPFUL SERVICE, 
ORDER FROM YOUR LAMSON DISTRIBUTOR 










































MACHINE SCREWS TAPPING SCREWS SQUARE AND HEX "1035" SET 
AND NUTS PLUG NUTS Choice of round, CAP SCREWS NUTS LOCK NUTS COTTER PINS SCREWS 


pan, truss, flat 
oval, hexagon 
and Phillips 
heads. 






Precision made for 
fast, economical 
Gssembly. 


Ideal for blind or 
hard-to-reach 
places. 


Bright and "1035" 
Hi-Tensile Heat- 
treated steel. 


Semi-finished, hot 
pressed, cold 
forged. 


Steel, brass, alu- 
minum and stain- 
less steel. 


Cup point type, 
hardened and 
heat-treated. 


Economical, vibra- 
tion proof. Can be 
used repeatedly. 
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THERE 1S AW EES cow7Roc 


70 +14 your Needs 


A.C. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 
Write for 
Bulletin 605 


HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 


INDUSTRIAL. 
CONTACTORS; 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 600 


GENERA 
PURPOS 
RELAYS 


Write for 
Bulletin 570 


L 
E 


Full accessibility in a 
small package. 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 


50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with % the weight. 


22204-0 


22300-0 


2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 

Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 


vestigate R-B-M General Pur- 
pose Relays. 


. ~ 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 


Consult R-B-M On Your Control Problems — Write Department A-10 


—~ FOR AUTOMOTIVE 
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R-B-M DIVISION 
ESSEX WIRE CORp. 


Logansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


development of the national standards 
of measurement and the provision of 
means and methods for making meas- 
urements consistent with those stand- 
ards; and (2) cooperation with the 
states in securing uniformity in 
weights and measures laws and meth- 
ods of inspection. The Federal Goy- 
ernment has no regulatory authority 
in this field, which is entirely the re- 
sponsibilty of state and local govern- 
ments. 

Actions by the Conference are ree- 
ommended to the states for official 
promulgation. During the 4-hour 
meeting of the Conference formal 
presentations were given on_ such 
topics as prepackaged foods, flour 
weights, automatic packaging machin- 
ery, livestock weighing supervision, 
electronic scales, technicalities in 
weights and measures court cases, the 
proposed international conference on 
legal metrology, and the performance 
of inspectors and gasoline pumps. 
Open forums, introduced by formal 
presentations, were held on ice-cream 
measure-containers, paper milk con- 
tainers, highway truck weighing and 
remote gasoline pumps. O00 


Silver-Coated Joints 
on Aluminum Busbars 


ALUMINUM JOINTS in switch gear 
which meet current standards for cop- 
per conductors are obtainable with a 
new plating process which replaces 
the aluminum surface with a silver 
surface on the contact area, thereby 
preventing the formation of the alum- 
inum oxide film. As explained by T. J. 
Connor and W. R. Wilson, both of 
General Electric Company, Philadel- 
phia, in a paper “Performance of 
Electrical Joints Utilizing New Silver 
Coating on Aluminum Conductors,” 
presented at the AIEE Winter Gen- 
eral Meeting, it is characteristic of 
this oxide film to form rapidly on a 
bare aluminum surface in contact 
with oxygen and to present a high 
electrical resistance. This formation is 
accelerated at the operating tempera- 
tures of electrical apparatus. 

Most switchgear applications are in 
relatively clean air with moderate 
water content. In these cases, greas- 
ing the joints after silver plating 
(standard practice in the past) solves 
whatever minor galvanic corrosion 
problem may exist between the dis- 
similar metals, copper and aluminum. 
Because many joints must be made 
between copper and aluminum con- 
ductors, addition of the silver plate 
does not introduce a new corrosion 
problem. Instead it shifts corrosion 
away from the contact surfaces to a 
region where it could progress to an 
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MOLDED PLASTICS 


Tney re 
Extra Strong 


Glass Fiber Preforms offer great 
strength and dimensional 
stability for tote boxes, trays, 
containers and similar articles. 


They’re Light 


Fiberglass Cloth formed into 
aircraft fairings and fin 

caps offer exceptional strength- 
weight ratio. Smooth finish; 
high flexural, impact and tensile 
strengths is the perfect com- 
bination for many applications. 


They’re 
Highly Versatile 


Glass Fiber Mat Molding forms 
radar cover 51” in diameter. 
Complex shape achieved without 
hand work or punch press. 


AMERICAN INSULATOR CORP. 


New Freedom, Pennsylvania 


Send me your free booklet on Aico Reinforced Plastics. 
OC Include your free Aico Plastics Applicator. 

NAME ; __ : 

COMPANY: __ 

POSITION: 


ADDRESS :_ 


GIVES PHYSICAL PROPERTIES 
SHOWS TYPICAL APPLICATIONS 


Molded Reinforced Plastics such as AICO #100 are 
non-conductive to electrical current . . . offer extreme 
heat and flame resistance. In addition to being 

light, strong and adaptable, Molded Reinforced Plastics 
are highly resistant to the deteriorating effects 

of weathering, oils and acids. That’s why they can do 
jobs no other materials can handle . . . cut finishing 

and fabricating costs without reducing product quality. 
For all the facts on “What You Should Know About 
Molded Reinforced Plastics” . . . mail coupon for your 
free copy of this valuable booklet today. 


A Complete Molding Service 


AICO’s complete plastic molding 
service includes: Engineering Coun- 
sel; Mold Building; Injection; Com- 
pression and Cold Molding plus 
the molding of Reinforced Plastics. 
AICO's new 100 ton press, shown 
in sketch, can produce reinforced 
plastic parts as large as 2’ x 4’ x 4’, 


AICO 


plastics 








PYLE-NATIONAL 


Male Body 


Rubber Grommett 


Compression 


FLEXIBLE 
— CORDS 
& CABLES 





Protect electrical equipment and 
keep maintenance cost down! 


Pyle accurately-cut tapered threads 
and tapered rubber bushings pre- 
vent strain on terminal connections 
and prevent moisture or dirt from 
entering wiring compartments or 
mechanism enclosures. 

Available in a variety of styles and 
sizes including types with hexagon 
nipple for anchoring in sheet metal 
panels, etc. 

Sold nationally through electrical 
distributors. Write today for Bulletin. 


THE 
PYLE-NATIONAL 
COMPANY 


A Ds 


1388 N. Kostner Ave. Chicago 51, Ill. 





exaggerated stage with little effect on 
performance. For severely corrosive 
conditions, such as represented by 
salt spray, use of an envelope con- 
figuration of silver plate and zinc 
chromate grease and paint provides 
highly stable performance. 

Silver Surfacing 

Prior to the last quarter century, 
practically all bus and connection bar 
joints were of unplated copper and 
had to be cleaned immediately be- 
fore bolting. The cleaning of bare 
copper by‘hand was relatively simple 
because it was apparent when the 
dull oxide coating was removed and 
the bright, subsurface copper was ex- 
posed. However, the quality of each 
joint depended upon the care of the 
workman. Furthermore, a copper-to- 
copper joint made with the best tech- 
nique was subject to thermal run- 
away if, in any manner during the 
life of the joint, oxygen reached the 
joint surfaces for sufficient time to 
form the high-resistance copper-oxide 
film. As a result of these and other 
factors, silver surfacing of electrical 
copper conductor joints was found 
necessary to good operating continu- 
ity and to a minimum of maintenance. 
Today, practically all modern switch- 
gear contains this feature. 

The compulsion for aluminum to 
form its oxide is high on the opposite 
end of the scale (heat of formation) 
from the noble metals, and aluminum 
is never found in its metallic state 
in nature. On the other hand, copper 
is a near-noble metal and has suffi- 
cient natural resistance to corrosion 
that it is sometimes found in nature 
in the metallic state. Unplated alumi- 
num joints must be prepared under a 
protective layer of grease or similar 
compound. In contrast to copper, de- 
termining by visual inspection when 
the aluminum oxide film has been re- 
moved is difficult. The electrical re- 
sistance of an aluminum contact sur- 
face which can be reached by oxygen 
rises much more rapidly to much 
higher values than does the resistance 
of a copper contact under comparable 
conditions. The aluminum oxide film 
is more difficult to break up by me- 
chanical pressure to permit partial 
metal-to-metal contact. Operation at 
elevated temperatures would accen- 
tuate the differences in performance 
of the two metals. 

In the search for a reproducible 
and reliable silver coating for alumi- 
num it was concluded that the silver 
should be automatically bonded either 
directly or indirectly to the aluminum, 
and that no oxides, salts, or other 
chemical films should remain between 
or within the metal films. This goal 
was accomplished with a new elec- 
troplating process development. Ex- 





Reader 
Inquiry 
Facility 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


1. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


2. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


4. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated with the title of the 
item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in each issue in “Feature Article 
Reprints” department; turn to 
Contents Page for location. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including several reprints on 
related subjects are offered at a 
modest charge intended to cover 
| printing, handling and postage. All 

orders must be accompanied by 

remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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that change the course of history! 





SO TOO, 
GEMCO ELECTRIC, 


. ++ through its designing, electroneering, research and develop- 
ment, is changing industrial history. 

Manufactured for ‘‘The Denison Engineering Company" to operate 
hydraulic presses in the highly explosive atmosphere of an arsenal, 
this GEMCO NEMA 9 Explosion Proof Enclosure contains, in one 
unit, controls ordinarily housed in several. By putting starter, relays, 
transformer and timer in a single enclosure, GEMCO has elimi- 
nated installation and maintenance costs. All controls are easily 
accessable in this one unit, easy to open enclosure. 


GEMCO NEMA 7 and 9 Explosion Proof Enclosures are beautifully 
designed, rugged and safe! Made of iron or aluminum castings, or 
other metals, they can be equipped with controlling devices to 


your specifications. There is a GEMCO STANDARD or CUSTOM 
enclosure to fit your every need. 


Control Panels— Electric Gagea— Limit Switches 
25681 W. 8 MI. RD. 
DETROIT 19, MICH. 
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Use of these fabulous Industrial Gems has made it 
possible for man to penetrate the deepest core of the 
earth in search of treasures of mineral and oil. To 
precision grind and cut metals to microscopic toler- 
ances. Truly changing the course of history. 







Gemco 
engineering and 
designing departments 
welcome your inquiries. 
We will be 

happy to help you 
solve your problems. 





GEMCO 


o What process means 
uniformity in glass yarns and 
fabrics for superior quality glass- 
plastics products? 


9 It’s Electronic-Extrusion—the 
advanced process for glass fiber manufacture 
—developed, patented and used exclusively 
by Glass Fibers Inc. 


This 8-page booklet will give you the ‘“‘what”’ 
and the “why” on VITRON Glass Fiber 
Yarn from raw glass batch to finished pack- 
age. The new glass fiber nomenclature, prop- 
erty synthetic 
charts are all here too. 


tables, fiber comparison 


Glass Fibers, Inc. 
Dept. EIM-352, 1810 Madison Ave. 
Toledo 2, Ohio 


Please send me your 8-page booklet 
on Vitron Glass Fiber Yarns. 


Name 
Company 
Title 


City State 





cept for a zine coating, the process 


is all electrolytic in both preparation 
and silver plating. Following the 
preparation process, a_ thin bright 
which coating of zinc is applied. This jis 
obtained by chemical displacement, 


although electrodeposition can be 


will te dy i ire = used in this case also. Water rinsing 
e Speci ie ere @ and silvering follow. 
Experience has shown that to ob- 
I" tain quality coatings on aluminum, 
several requirements must be met. 
The surface of the aluminum metal 
must be chemically clean; the proc- 
essing solutions must be free from 
suspended solids; and all subsequent- 
ly applied metal coatings must be 
pore free and have a density approxi- 
mately equal to that of the rolled 
metal, Porosity and sponginess in any 
degree must be avoided. If any of 
these conditions are not obtained, 
processing chemicals may react with 
the aluminum to weaken the bond. 
Tests of the new process reported 
in the paper cover bond strength and 
endurance of copper to plated alumi- 
num connections under humidity and 
salt spray, and high current. On a six- 
month heat run no silver plated joint 
increased its contact resistance, while 
all grease-protected joints showed in- 
creasing resistance, most of them on a 
scale indicating the inception of ther- 
mal runaway. 
Copies of the paper, 53-104, may 
be obtained at 65¢ each from AIEE, 
33 West 39th St., New York 18. 
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New Developments 
in Coatings 
Procress in the field of protective 
coating materials and techniques were 
& highlighted by Julius J. Harwood, as- 
sistant head, metallurgy branch, Office 
. & of Naval Research, in his address de- 
livered before the First Basic Mate- 
rials Conference held in New York, 









HERE IS a single source able to supply June 15-19. In this address Mr. Har- 
. wood presented also a comprehensive, 

all your requirements for screws, bolts and information-packed summary of de- 
. velopments on light-weight materials, 

nuts. Pheoll offers the most complete line... heh tenmmatatioee gantectale, alectvonle 
the most extensive stocks available. and magnetic materials, ceramic mate- 
rials, nuclear-reactor materials, as well 

Call Pheoll on your next order. as on new foundry and _ fabricator 


techniques. Specifically on coatings, a 
condensation of his remarks follow: 
One-coat, chip resistant, porcelain 
enamels with coating thickness as low 
as 0.003 in. and lower firing tempera- 


PHEOLL MANUFACTURING CO. tures of the order of 1350 F are now 


5700 ROOSEVELT ROAD, CHICAGO 50, ILLINOI : ee 
available. These titania enamels are 


finding extensive use for home appli- 
NUTS e BOLTS e SPECIAL COLD HEADED PRODUCTS ances and similar type applications 
and do not require the use of premium 
type steels. For more severe high tem- 
perature applications, such as jet en- 
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Ship Your Sales Story 


GAYLORD CONTAINER CORPORATION 
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Along With Your Product 


In Eye-Catching Gaylord Boxes 


There are no extra freight charges for shipping 
a solid sales message on every attractively 
printed Gaylord box. You profit because your 
shipping dollars do double duty by promoting 
your product all along your channels of dis- 
tribution. With these Gaylord “‘traveling bill- 
boards” you'll regularly reach hundreds of 
important buyers, sellers and handlers 


SALES OFFICES 


who see your product before it’s unpacked. 


Sizes, shapes and designs that work to pro- 
mote your product, as well as to protect it, 
are an important Gaylord “extra” service... 
and with Gaylord’s quality of materials and 
workmanship, you can be sure every box is as 
brawny as it is beautiful. For information and 
cooperation, phone your nearby Gaylord office. 





ipo General Offices: SAINT LOUIS, MO. 


COAST TO COAST 


eee 


CORRUGATED AND SOLID FIBRE BOXES * KRAFT PAPER AND SPECIALTIES * KRAFT BAGS AND SACKS * FOLDING CARTONS 
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gine components, recent improved 
ceramic coatings are making possible 
two types of benefits. Not only are 


ne d @ ; rd nstorme es the highly alloyed high-temperature 
materials being protected from oxida- 


tion, corrosion and erosion by the 

Fo} is] ra + gaseous products of combustion, with 
Ah Dh As a substantial increase in service life, 
but they are leading to the use of 


‘ 7 ceramic-coated low-alloy steels to re- 
if T iS } | | 6 | 1 | ( place the critical and expensive alloys 
currently being used for hot-gas re- 

sistance. 


High Resistance to Chipping 


These coatings have high resistance 
to chipping and to thermal shock, oxi- 
dation resistance to 2200 F and show 
a freedom from cracking and blister- 
ing. In some cases increased fatigue 
life also results from the use of such 
coatings. The life of inconel and stain- 
less parts have been extended as much 
as 300 per cent. The coatings are 
formulated specifically for each type 
of alloy composition and while little 
information is available concerning 
the composition of the coatings, frits 
containing chromic oxide appear to be 
of general use. Dipping or spraying 
methods are employed. Coatings have 
also been developed which will pro- 
tect mild steel up to 1200 F. 

Another ceramic - type coating, 
known as the HAE coating, has been 
developed for magnesium alloys. Ap- 
plied by an electrolytic process, the 
HAE coating has exhibited excellent 
corrosion abrasion and heat resistance. 
One of the outstanding characteristics 
of the HAE coating is its resistance to 
salt-spray corrosion. The coating is 
used usually in conjunction with wax 
sealers, phenolic finishes or zine 
chromate primers. Under test, this 
type of coating has enabled magne- 
sium alloys to withstand more than 
13,000 hr of salt-spray exposure. 
HAE and other similar types of coat- 
ings should expand the use of magne- 
sium alloys for many parts formerly 
considered impracticable. Low tem- 
perature (40 to 60 F) anodizing 
treatments for aluminum also are 
available which provide a hard sur- 
face coating with good abrasion, wear 
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“GTC” Transformers are used in the AU- ; . 
= and corrosion resistance. 
TOMATIC PIN-SPOTTER because of their Recent announcements have _indi- 
accepted ability to meet the most rigid speci- cated the development of two new 
fications. If your application is most unusual methods of the deposition of tungsten 
or standard, we suggest you consider “GTC” — 


, carbide hard-faced surface coatings. 

proven transformers where maximum perform- Eo Rar RS grr 

. . One involves an inert gas-shielded are 
ance is essential. 


method in which the carbide particles 
are poured from a vibratory hopper 
into a melted pool of the base metal 
| behind the are. The process is auto- 
GENERAL TRANSFORMER COMPANY matic and fast and results in good 
bonds and _ shallow _heat-affected 
zones. Little dilution of the carbide 
particles occurs. 

The other process known as “Flame 


We welcome your inquiries. 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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| ... for maximum strength, 
Services Available 


a ; ‘eater stance 
_ Designing © Engineering a _ greater wear resistance, 


Die Making ° Metallurgical Control “g _ J / and ease of machining. 
Most Modern Die Casting Equipment : Gy 


Complete Machining, Polishing and 
Assembly Facilities 


ATT 
A DIVISION SW 


DIE CASTING a 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARRE 
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Geared to Industry's 
Production Demands 


Since 1887 © 


Ua 
WROT WASHERS 


Offering the most 
























complete line of 
washers available 
today ...all types 
and sizes, all ma- 


WASHERS 
STAMPINGS 


terials, all finishes. 
More than 25,000 
sets of dies, Let us 
quote on your 


requirements. 


hs od ee 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


S. BAY ST., MILWAUKEE 7, WIS 





Y, Pssst +... sae 
F 


@ Among feature articles scheduled to appear in com- 





ing issues . .. Where to use and how to select Solid 
Lubricants . . . Synchronizing machine elements with 
Synchroties . . . Design of Tape Controlled Machines 
using playback technique and servo systems ... A 
compact Direction-Sensitive Counter developed at 
NBS .. . Effect of voltage and vibration on Insula- 
tion Life . . . Development story behind the new 
Brown & Sharpe Universal Grinder for repetitive 
work . . . Using Reversed Thermostat Metal to min- 
imize overshoot . . . Survey of Recording Devices 
for instruments . . . And other timely features and 
departments pointed to the interests of designers of 


electrically operated equipment. 


362 





Plate” deposits tungsten carbide in 
the form of thin undiluted coatings 
ranging from 0.0005 to 0.020 in, 
thick. The temperature of the base 
metal never exceeds 400 F during the 
plating process and various sizes and 
shapes can be coated. Many metals 
have been coated including cast iron, 
aluminum, brass, titanium, magnesium 
and steels. The coating is very hard 
and greater wear resistance than sin- 
tered tungsten carbides is claimed. 
Similar processes have been developed 
also for the deposition of aluminum 
oxide coatings on metals which pro- 
vide wear and abrasion resistant 
surfaces. 

Improvements in the chromizing 
process have made it possible to 
chromize feasibly medium carbon and 
high carbon steels and have resulted 
in thicker, more uniform, and supe- 
rior chromized coatings. These coat- 
ings are finding increasing use in 
applications for wear and abrasion re- 
sistance, resistance to high-tempera- 
ture oxidation and corrosion resist- 
ance. Steel parts can be heat treated 
after chromizing operations to regain 
mechanical properties which may be 
affected by the chromizing operation 
which takes place between 1650 and 
2000 F. Depending upon the size of 
the part, chromizing may be as eco- 
nomical as some types of chrome plat- 
ing. One of the advantages of chrom- 
izing is the ability to use a low carbon 
steel core with a high chromium stain 
less steel surface. 


Hot Sprayed Resins 


Among new developments in or- 
ganic resin coatings, hot sprayed res- 
ins, in particular, afford convenient 
and effective corrosion-resistant coat- 
ings. Vinyl coatings and the recently 
developed epoxide coatings are popu- 
lar. The newly announced develop- 
ments for the surface coatings of 
metals with fluoroethylene films, such 
as Teflon or Kel-F are of great sig- 
nificance. Now the oustanding chemi- 
cal inertness and the dielectrical and 
low-frictional properties of these mate- 
rials are available as surface coatings. 
These films are either applied by new 
adhesive bonding techniques or by 
suitable dispersion techniques. 

One of the most outstanding ad- 
vances within the last ten years in 
the field of paint systems for corrosion 
resistance has been the development 
of the so-called wash primer. Con- 
sisting of a mixture of polyvinyl bu- 
tyral polymer, zinc tetroxy chromate 
and phosphoric acid, it is really a 
metal-conditioning treatment rather 
than a primer. The wash primer treat- 
ment has been successfully applied 
to steels and aluminum and, under 
some conditions, to magnesium alloys. 
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electrical insulation headquarters 
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E miraglas-/A fiberglas tapes 


for general purpose clas A electrical insulation 


MIRAGLAS-A FIBERGLAS TAPES 





COMPARED WITH COTTON ARE MUCH MORE ECONOMICAL... 
being half as thick they cover more area... 
OR RAYON having twice the tensile strength they provide 
longer life and better performance . . . woven of 
FOR GENERAL PURPOSE long staple fiberglas yarn they withstand high 
CLASS A APPARATUS temperatures and won‘t burn or rot... and 


MIRAGLAS-A FIBERGLAS TAPES are specially treated 
for machine or hand winding. 


MITCHELL-RAND CAN MAKE IMMEDIATE DELIVERIES 


a yeep) MIRAGLAS-A FIBERGLAS TAPES 
es FOR CLASS A INSULATION USE 


Ade) wer BEL 
Cah Va er CU aed Ta 


150 1/0 waxed 





Lt. 
at Rs Write to MITCHELL-RAND for free samples and descriptive data. 


ara tara)| 


Insulation 


a Headquarters e 


4 ® 51 MURRAY ST. e COrtlandt 7-9264 e NEW YORK 7, N.Y. 





MIRAGLAS VARNISHED TAPES, CLOTHS AND SLEEVINGS * MIRAGLAS TAPES, BRAIDED SLEEVINGS AND TYING CORDS + MIRAGLAS SILICONE TREATED CLOTHS, TAPES AND 
TUBINGS » MICA TAPES, CLOTHS AND MICA-FIBERGLAS COMBINATIONS « FIBRE, PHENOL FIBRE AND MIRALITE POLYESTER RESIN SHEET INSULATING PAPERS—DURO, FISH, 
PRESSBOARD, ETC. * VARNISHED CAMBRIC TAPES, CLOTH AND SLOT INSULATIONS + COTTON TAPES AND SLEEVINGS + TWINES AND TIE TAPES * ASBESTOS TAPES, 
SLEEVINGS AND CLOTH, TRANSITE AND ASBESTOS EBONY * ARMATURE WEDGES AND BANDING WIRE + VARNISHED TUBINGS, HYGRADE, MIRAGLAS, HYGRADE VF, MIRAGLAS 
SILICONE * THERMOFLEX AND FLEXITE EXTRUDED PLASTIC TUBING + PERMACEL MASKING TAPES AND ELECTRICAL TAPES + BI-SEAL, BI-PRENE; FRICTION TAPES AND 
RUBBER SPLICE » COMPOUNDS—TRANSFORMER, CABLE FILLING, POTHEAD, ETC. + INSULATING VARNISHES OF ALL TYPES. 
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There's a C-D for every known interference problem! Did you 
know that C-D makes and sells more interference filters than any one else? 
Chances are the solution to your filter problem is already waiting for you 
in our files. If we don’t have the answer, we'll find it for you. Write for cata- 
log to: Dept. H-103, Cornell-Dubilier Electric Corporation, Genera: Offices, 
South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of filters 
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SOUTH PLAINFIELD, NEW JERSEY * NEW BEDFORD, W RA A AB A F ® A ) 
INDIANAPOLIS, INDIANA * FUQUAY SPRINGS, NORTH CAR NA ° 8 ARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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Mention should be made of the 
new development in the electroplat- 
ing of aluminum from organic electro- 
lytes; also the “electroless” plating of 
nickel. The latter process involves the 
plating of nickel by a chemical re- 
action, rather than by electrolysis, 
using hypophosphite as a reducing 
agent for nickel compounds. The ad- 
vantages of electroless nickel are in 
its ability to plate metal surfaces 
which are beyond the throwing power 
of conventional electrolytic baths, its 
increased wear resistance and the pos- 
sibility of obtaining comparable cor- 
rosion resistance to nickel electroplates 
with thinner coatings. Low-tempera- 
ture vapor deposition of nickel and 
other metal coatings and the chro- 
mium plating of aluminum for abrasion 
of resistance are other noteworthy 
items in the coating field. ioe 


12-Volt Battery Systems 
Will Increase Costs 


L. E. Wetus, chief engineer of The 
Electric Storage Battery Company, 
predicted at the recent SAE summer 
convention that 12-volt automotive 
batteries would cost car owners con- 
siderably more than the 6-volt bat- 
teries now in general use. Some auto- 
mobile manufacturers already have in- 
corporated 12-volt electrical systems 
in their 1593 models, and it has been 
freely predicted that the entire auto- 
mobile industry may switch to start- 
ing-lighting-ignition systems requiring 
the higher voltage. 

Wells spoke during a panel discus- 
sion sponsored by the Society of 
Automotive Engineers, which brought 
together representatives of many sec- 
tions of the automobile and accessory 
industries. As brought out during the 
discussion period, mass production of 
six-cell batteries would require exten- 
sive and costly retooling of manufac- 
turing facilities that would be justified 
only if the automobile industry was in 
full accord on the ultimate benefits 
of the 12-volt system. Diesel trucks 
and other heavy equipment have 
adopted 12-volt systems where the 
benefits gained have more than offset 
the added cost, but no similar bene- 
fits have been proved for passenger 
cars. Added expense would be justi- 
fied only if ignition problems encoun- 
tered by automotive engineers in the 
design of new cars could be solved 
in no other way. 

Automotive engine designs using 
unusually high compression — ratios 
have been troubled by marginal igni- 
tion performance. This problem shows 
up in misfiring during acceleration, 
particularly at part throttle. Some felt 
that this problem is most easily solved 
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When pots boil over... 


G-E glass-covered wire 
keeps appliances in service 


When a pot boils over, the hot plate gets doused. Of course, this is just one 
of the many moisture conditions to which wiring in appliances, sterilizers, 
and small motors is subjected. But G-E glass-covered appliance lead wires 
are designed to withstand both moisture and heat, and give the long life 
and dependable service that your customers demand. In fact, whether your 
appliance wiring problem is extreme heat, moisture, corrosive vapor, or 
repeated bending—there’s a G-E appliance wire designed for the job. 
Choose the best appliance wires for your product from the complete G-E 
line of lead, stove, range, grounding, hinge, and permanent-wave machine 
wires. These G-E Deltabeston* wires and cables are unsurpassed in per- 
formance under severe operating conditions. For more information, write 
Section W90-1022. Construction Materials Division, General Electric Com- 


pany, Bridgeport 2, Connecticut. 


*Registered Trade-mark General Electric Company 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 





Handy Reference Booklet: 24-page 
booklet for product designers con- 
tains charts, specifications, applica- 
tions for the complete standard line 
of G-E wires, cables and cords. 
Write for your copy. 





Machine Tool Wire: G-E Flamenol* 
machine tool wire meets J.I.C. 
Standards for machine tool control 
wiring. It is permanently color- 
coded for easy circuit tracing. Its 
small over-all diameter is ideal for 
limited spaces. Flamenol wire is not 
affected by lubricating or cutting 
oils, acids or alkalies. 





Fixture Wires: G-E fixture wires are 
designed for sunlamps, therapeutic 
devices, and high-wattage units as 
well as lighting fixture interiors. 
Both high-temperature Deltabeston 
and oil-, acid-, moisture-, sunlight-, 
and flame-resistant Flamenol* wires 
are available. 





Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders 
are minutely stranded for maximum 
flexibility; covered with a smooth 
rubber jacket for toughness. 
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by increasing the current available 
for ignition by changing to a 12-volt 
system, even though such a system 
would require redesign of starter, 
generator, and other electrical com- 
ponents. Others took the position that 
the 6-volt system should be retained 
and other means used to increase 
current available for sparkplugs. 
Oood 


| 
| D-C Power Transmission 
| Under Study 


ConvERTING alternating current to di- 
rect current for long-distance transmis- 
sion, then reconverting by electronic 
means to a-c for local distribution has 
both advantages and disadvantages. 
In a paper planned for presentation 
before the AIEE Pacific General 
Meeting at VanCouver, B. C., J. G. 
Holm, chief engineer, Harold T. 
Smith, Inc., Quito, Ecuador, cited as 
advantages: 

Fewer conductors per circuit, 
cheaper supporting structure, better 
utilization of copper, generally recog- 
nized effects on insulation of the line, 
and especially of the cable, and sim- 
pler system operation. A disadvantage 
of the d-c system is that it is essen- 
tially unidirectional and requires ad- 
ditional terminal equipment to trans- 
mit power in both directions. 

A number of years ago, Mr. Holm 
| said, Lord Kelvin in England ex- 

pressed the view that future power 

transmission will be with direct cur- 
| rent, and Harris J. Ryan, in the 
United States suggeested keeping an 
| open mind on direct current for long- 
| distance transmission and _ system 
| interconnections. France has a d-c 
| transmission line and one has been 
| designed for Sweden, Holm said. 

Electronic converters and other 
necessary d-c equipment have not 
yet been fully developed, and an eco- 
nomic study can only be made when 
the cost of d-c transmission systems 
is estimated against the cost of con- 
verters and their immediate accesso- 
ries. 000 
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Ihe new Phil-Trol 6QA Relay has 
found wide acceptance in a variety | 
of products because of its extreme 
compactness, capacity and excep- 
tional sensitivity. 
The 6QA is only 2%” long, yet it | 
provides large cubic area for wind- | 
ing (maximum 20,000 ohm coil). | 
Armature ratio and electro magnet- 
| 
| 
j 
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ic features assure high sensitivity. 


Phil-Trol 6QA performance equals 
that of larger telephone type relays. 
Its construction makes possible 
mounting and wiring from under 
the chassis, using less space and 
saving assembly time and costs. 


PLUG-IN 
DUST COVERED 
TYPE 6QA—( Quick Acting) 


For added convenience, the 
Phil-Trol 6QA Relay is available 
with a plug-in adaptation for use 
in panels and annunciator racks. 


Phil -trol 


1S THE REGISTERED TRADE MARK OF 
PHILLIPS CONTROL CORP., JOLIET, ILLINOIS 
OFFICES IN ALL PRINCIPAL CITIES 


RETMA Sets up 
TV Training Course 





2 MOUNTING HOLES 


IN A PROGRAM to improve television 
No. 6-32 N. C. THREADS 


servicing the Radio-Electronics Tele- 
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PHILLIPS CONTROL CORP., DEPT. —™ JOLIET, ILLINOIS 
Please send me a free copy of the new Phil-Trol Relay and Actuator 
Catalog. 


Name ee —— a 


Company scence seshbietadiencmcmasiapethaancataeeaneenens . 1 
Address. aaa i 
i 


a 








State____. 





vision Manufacturers Association is 
sponsoring a pilot training course at 
the New York Trade School aimed 
at increasing the technical and busi- 
ness proficiency of practicing TV 
servicemen. RETMA members have 
donated nearly $80,000 in cash and 
equipment for the course. 

Only practicing servicemen with 
at least three years experience will 
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improvement of internal design 
of spherical roller bearings 


l--, 


957, 1» 50% 


inereaces eervice life 
2 103% times 


This is the Spherical Roller Bearing design origi- 
nated by SSS more than 30 years ago. The cross- 
section shows how the integral inner ring flanges, 
and the undercuts adjacent thereto, limit the effec- 
tive length of the rollers. 





Now, =, originator of the Spherical Roller 
Bearing, has again provided industry with an- 








other anti-friction first. 


This time, it’s a revolutionary design advance 
in Series 222 and 223 bearings providing these 
advantages: 

When designing new equipment, you can obtain 


Here is the latest SSSS improvement, a revolu- 
tionary advance in design. Effective roller guiding 
is accomplished by means of a separate ring. The 
need for undercuts is eliminated! This type of guide 
ring permits the rollers to take the position which 


the desired life by using smaller or lighter bear- 
ings at considerable cost saving. In addition, 
this forward step in design will carry heavier 
combinations of radial and thrust loads, or pure thrust loads 

of greater magnitude. The important self-aligning feature of 

scsi Spherical Roller Bearings has been preserved, so that considerable 
misalignment between the shaft and housing has no ill effect what- 

ever on bearing capacity or life. 

During more than 4 years, thousands of installations have been made in rail- 
road journals, vibrating screens, steel mill machinery and numerous other 
fields. In all cases performance has been outstanding. 


their contact with the rings dictates. This assures 
uniform load distribution over the entire length of 
the longer rollers at all times. Result — greatly in- 
creased capacity and life. 





eo 


csr Sales Engineers in our District Offices throughout the country will assist you in 
making use of the important advantages of the improved internal design of SosF 
Spherical Roller Bearings. SKF INDUSTRIES, INC., Dept. 616, PHILADELPHIA 32, PA. 
— manufacturers of &*&F and HESS-BRIGHT bearings. 7424 





This 12-page booklet gives you 

additional facts—sizes available 

—added capacity, size by size—increased life 

) you can expect for each size— dimensional 
tabulations—and load and speed data. Write 

now for your free copy of Booklet No. 365-2. 


BALL AND ROLLER BEARINGS 


© 1953, SRF IMDUSTRIES, INC., 
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Combined Reprints 
at Quantity Prices 


e For each of the five combined reprints now 
available (see reviews on page 256) the supply 
now on hand is sufficient to fill modest quantity 
orders. Since handling expense is a relatively 
large cost element, grouping of orders makes pos- 
sible substantial savings per copy. To further 
reduce cost, accounting and invoicing operations 
involved in open-account billing are eliminated by 
requesting remittance with order. 


Prices per copy given in the table below are for 
single shipments in the quantities shown, on orders 
accompanied by remittance. 


Quantity per shipment 





Title ae 25 
Magnetic Amplifiers 150 1.00 0.75 
Overload Protection 150 1.00 0.85 
Servo System Design 2.00 1.25 1.00 
Engineering Testing 2.50 150 1.25 
Plastics, Dielectrics 3.00 1.75 1.50 


Special Package— 
One of each of above titles 7.50 


Send orders with remittance (including 3 per 
cent sales tax for New York City deliveries) to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges. 
Be sure to enclose address to which shipment is 
to go; make checks payable to The Gage Publish- 
ing Company. Orders at these prices can be filled 
only when payment accompanies the order. 








be eligible, and the course runs 16 
weeks, two nights a week. Chief 
instructor for the course, P. B. Zbar, 
was appointed by the RETMA Servy- 
ice Committee. The course is under 
supervision of an Industry Advisory 
Committee consisting of the members 
of the Service Committee, and rep- 
resentatives of test equipment man- 
ufacturer and TV distributor service 
managers. 

It is planned that this pilot train- 
ing course will set the pattern for 
an industry-approved — upgrading 
course to be used in a number of 
trade and vocational schools through- 
out the country. OOO 


Research and Development 
Reorganized Under 
Dept. of Defense 


To THE Lot of three men in Wash- 
ington, D. C., has fallen a Humpty 
Dumpty of a job—putting together 
again, into a brand-new organizational 
structure, the fragments of what were 
the Research and Development Board 
and the Munitions Board. These 
powerful Boards had a great fall when 
the new Administration abolished 
their functions to give the Secretary 
of Defense a_ stronger hand, and 
created a totally new office, Assistant 
Secretary of Defense (Research and 
Development), in something  ap- 
proaching their image. 

Number one man to assume this 
$15,000 a year job, charged with in- 
tegrating the far-flung interests of all 
military research for the nation, and 
disbursing some $1.3 billion, is a re- 
search engineer. He is Donald H. 
Quarles, president of Sandia Corp., 
vice president of Sandia’s parent firm, 
Western Electric Co. The other two 
men in the trio are Assistant Secretary 
Frank Davis Newbury in charge of 
applications engineering, and Charles 
S. Thomas, supply and logistics chief. 

The engineer who will determine 
which byways of research will ulti- 
mately lead to the greatest measure 
of national security is not new to 
Washington. Mr. Quarles was one of 
the first members of the old Joint Re- 
search and Development Board’s Com- 
mittee on Electronics, and was _ its 
chairman from January1949 on. He 
is also a former president of the Amer- 
ican Institute of Electrical Engineers. 
Now close to 60 years, his engineering 
background includes more than 30 
years of continuous service with Bell 
Telephone Laboratories, where he 
worked in the areas of transmission 
engineering research and communica- 
tions problems. ood 
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What DACK* HEINTZ is doing about... 


LAWN MOWER MOTORS 


EeE===_—|-—" * a 
Capacitor start with special ii Drip cover furnished by 


either customer or Jack 


A , ™ & Heintz. 


winding to provide ample 
starting torque in tall grass, 
with long cord runs, etc. 











Low starting current prevents 
fuse blow-outs. 


Air circulates from top 
to bottom, keeping dust 
and grass out of motor. 
Exhaust is at flange end. 


Extra long bearing hub 
supports shaft, prevents 
bending when solid 
objects are struck. 


Special flange and end 
shield for rigid base 
mounting. 


Projecting motor through- 
bolts permit mounting direct 
to mower casting. 


Retaining seals and 
exceptionally deep oil reservoirs 
eliminate need for lubrication. 


Additional features 
may be incorporated 
to fit particular needs. 





Building motors to fit particular jobs 
exactly is a service Jack & Heintz offers 
manufacturers who are faced with engi- 
neering or production compromise on de- 
sign or performance in order to adapt 
their end product to standard motors. 
This lawn mower motor, showing only 
typical features, illustrates what we are 
able to do in this field. From original 


development, through complete testing 
of prototypes, pilot run production and 
quantity orders, our unique flexibility in- 
sures savings in both time and cost. 

Our specialized motor engineers will be 
glad to work with your engineers to explore 
the advantages of this service for your 
own product. Write Jack & Heintz, Inc., 
17620 Broadway, Cleveland 1, Ohio. 


Jack « HEINTZ JH Evecrric Morors 
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26 WINDSOR AVENLE 
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Mineral-Insulated 


Cable Approved for 
Machine Tool Use 


(Continued from page 149) 





with conventional wiring in high tem- 
perature areas that prevail on such 
machines. 

General Cable supplies the cable 
with one, two, three, four and seven 


conductors, ranging from 16 gage up 
to 4/0 gage in the single-conductor 
pattern. The insulating material is 
magnesium oxide which is _ highly 
compacted by drawing the cable as- 
sembly through a die. The copper is in 
an annealed condition and is easily 
worked or bent. Standard conduit 
“hickeys” or bending tools may be 
used to bend the larger sizes neatly. 
The usual bending radius is not less 
than six times the cable diameter. If 
sharp bends have been made and re- 
working is necessary, work hardening 
can be overcome by re-annealing with 
a blowtorch. 

MI cable is non-inflammable and 
can be heated almost to the melting 
point of copper without damage. It 
contains no volatile substance that can 
generate toxic or combustible gases. 
Current-carrying capacity is limited 
only by the safe operating tempera- 
ture of the sheath, terminating ar- 
rangements and voltage drop. Maxi- 
mum continuous working temperature 
is 250 C, but standard terminals are 
rated only for 85 C. continuous. High 
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14 to50 AWG high g 
Exce/lent power f#ttor 


“ 











i Resistant to moi tompenateee sree se ety 
5 and cherical, (1000 F) have been made for specia 
© {| Essential to mfpaturization applications. fe,7 4 
y \ Due to the good heat dissipating 
rs properties of the sheath and the high 
- { thermal conductivity of the mag- 
5 aT Tt tt tT nesium oxide insulation, the current- 
a | carrying capacity is considerably 
Le - HOOK-UP WIRES j | higher than normally obtained with 
> , i] 28 t0/4 AWG | other types of insulations and cable 
= | |} Various wall thicknesses constructions. This advantage permits 
“ IH solid colors increased loading for a given conduc- 
2 55 spiral striped color tor size and conductor temperature, 
eS com binations or a reduced conductor size for a 
= given current and temperature. 
zg \ Working voltage is 0-600 volts a-c 
= or d-c; factory test, 2500 volts. 
2 Due to its construction MI wiring 
> will withstand violent twisting, pull- 
= ing, bending, squeezing and pounding 
Ss without impairing its performance at 
D WwW | | rated voltage. The proportionate 
> DuPont's trade name thickness of insulation between con- 
, for Polytetrativoroethylene | ductors and sheath will remain the 
y 7 same. Hence the cable can easily be 
Quantity produ ctior through quality contro/ bent around corners and can_ be 
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No. 1 in a Series Discussing 


Adequacy in Automatic Transfer Switches Ill Reasons dN, 
ASCA,. means Adequate 
ASTA Automatic Transfer Switches are: 


1. Specifically designed for use in the secondary feeder Automatic 


circuit. Accordingly, these switches incorporate features 
not required in devices such as motor starters designed 


Transfer 


for branch circuits. These features are listed below. 


a 
2. Designed to withstand inrush currents twenty times Switches 


normal full load rating. This is especially important for 
incandescent lamp loads. Powerful 
Magnetic 

° Blowouts 

3. Rated for continuous 24 hour duty for all classes of A Renee 
load. Arc-Break 
Distance 


4. Capable of rapid transfer — 2 to 5 cycles on small 
units and 5 to 9 cycles on large. Quick interruption helps 
prevent flash-over. 


5. Built with high thermal capacity and ability to with- 
stand electromagnetic effects. 


6. Equipped with silver to silver contact surfaces. 

7. Mechanically locked in either position by powerful 
linkages — no delicate hooks or latches are used. 

8. Inherently double throw. No “Off” position possible. 
9. Quiet in operation and simple to inspect and main- 
tain. 
_ 10. Operated from the source to which the load is to 
be transferred. 

11. Supplied, when specified, with: Full relay protec- 


tion — to provide for transfer when voltage falls below 
: a fixed percentage of normal; Lockout Relays — to pre- 
| vent transfer unfil voltage and frequency are normal; 
Signal Contacts — used with light or bell to provide an 
alarm when normal fails; Built-in Time Delay—to avoid 





| operation on momentary power dips and outages. jo theo 
Contacts Construction Details Main Contacts 
May we suggest you retain this advertisement in your “ASCO Engineered” Automatic Transfer Switch With 
files? Subsequent issues will continue this factual ap- Circuit Breaker Construction. One Arc Chute Removed 


proach to the subject of Adequate Transfer Switches. 


FREE! NEW INFORMATIVE BOOKLET! 


Automatic Switch Co. 


393 Lakeside Avenue, Orange, New Jersey 


Please send new free booklet discussing 8 features to 
look for in selecting Automatic Transfer Switches. 





Name... 
Title 
A 7 2 inci sins lc ieandlnace ae 
| Company... 
Automatic Switch C a Sassi sicisciecrtadsioienilabitedtataia in ae a 
| u oma 1C Wi C O. Iai dsconesilancoDascitaiibigdeasera adc aA haa incase % 
393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 


OCTOBER 1953 371 





a—-eivr asta beaced 


- £8 sete 





Va ESE 
Molding Process 
Ray ie 

FLU SLOAN 


are pre-heated for 
moisture removal. 


2. Open transformer is inserted, 
AUS 


3. Ken-Seal is poured at ream temperature. 


4. Vacuum is created to impregnate 
ALU TOL tS 


eee OME LC CITC ELAN 
tanks and baked. 


6. Unit is taken from molds and 
baked for final curing. 


KEN-SEAL 
MOLDED TRANSFORMERS 


No matter what your transformer requirement 
to show you how you can 
a transformer 


Kenyon first. Our engineers will endeavor 


rease efficiency at low cost by choosins 


mplete Kenyon line 


Kenyon Transformer Co., Inc., 840 Barry St. New York 59 





trained along the surface contours of 
machinery to present a well ordered 
appearance. The surface of the sheath 
will take decorative finishes such as 
paints and lacquers or can be polished. 

To provide an oil and watertight 
termination, a threaded gland fitting 
was developed for use with conven- 
tional junction or terminal boxes (Fig. 
2). Threaded fittings are made by 
General Cable in four tapered pipe 
threads—%8, 42, 34 and 1 in. corres- 
ponding to standard conduit thread 
sizes. For best results a cast box or 
welded boss on a sheet metal box is 
necessary. 

Just recently, The Thomas & Betts 
Company, Elizabeth, N. J., announced 
the availability of a similar standard 
connector for mineral-insulated cable, 
Fig. 3. It is made in three hub sizes 


SPPEW-ON POT p= os MLCABLE 





EXPOSED 7s 
NEOPRENE NEOPRENE GROUNDING 
COVERED GASKET RING 
CONDUCTOR 


FIG. 3—Thomas & Betts watertight 
box connector mineral-insulated cable. 


of %, % and 1 in. covering ranges 
of MI cable diam from 0.309 to 0.730 
in. This fitting differs from the original 
design in that it has a neoprene 
gasket to keep out moisture where 
connector and cable are joined to- 
gether, and a washer-type grounding 
ring. The latter comes with three flat 
prongs which are bent in parallel to 
the sheath when the cable is inserted. 
The  self-threading “screw-on pot” 
used to cap the cable end is common 
to both termination designs. 

Some of the steps in the termina- 
tion procedure are illustrated in Fig. 
4. With diagonal cutting pliers, the 
sheath of the cable is torn at the open 
end and is partially stripped diago- 
nally with a slotted tool as at A. The 
rest of the sheath is stripped off after 
the tubing is ringed with a tube cutter. 
Then the gland nut, compression ring 
and gland body are slipped over the 
cable end and the screw-on pot, step 
B, is screwed on to the end of the 
copper sheath. The recessed portion of 
the pot is filled with a plastic com- 
pound and an insulated cap assembly 
pushed into it, C. The latter consists 
of a spacing cap, anchoring beads 
and insulating sleeving for the in- 
dividual conductors. The insulated 
cap is compressed and crimped into 
the pot by the special tool shown at 
D, completing the operation. The 
fitting and attached cable may then 
be secured to a terminal or control 


ELECTRICAL MANUFACTURING 





ACEC 


OUTSTANDING DYNAMIC 
BALANCE 


ACEC Motors are dynamically balanced far in 
excess of NEMA standards at no extra cost. Maxi- 
mum amplitude of vibration of ACEC Motors 
measured according to NEMA-MGI-4.21 (Oct. 
1949) specification. 

























Location of 3 HP 5 HP 
Measurement 1800 RPM = 1800 RPM 


Pulley End Bearing 
Housing: 





Horizontal Amplitude 0.00035 0.00025 

Vertical Amplitude 0.00025 0.00025 

All other parts of Motor 0.00020 0.00015 
to 

0.00020 


NEMA (MGI-4.20) Recommended Standard 


Frame Sizes Amplitude in Inches 


203-254 0.00100 
284-364 0.00150 
365-505 0.00200 





THESE QUALITY + FEATURES SHOW WHY 


ACEC MOTORS DELIVER 


Dynamic balancing far in excess of NEMA Standards, as shown 
above, practically eliminates vibration. Equal load distribution 
on bearings obtained in ACEC design greatly prolong life of 
these bearings—assures a longer lasting, smoother running 
motor at no extra cost to you. 


Tightly sealed bearing enclosures keep lubricant in and dirt and 
foreign particles out. ACEC motors operate at any angle. 


Rounded stator slots top and bottom assure tighter fitting stator 
windings—eliminate voids that collect dirt and moisture, 
shorten insulation life. 


“Baked-on” insulation. Oven-dried polyvinyl-acetal insulated 
windings receive two additional coats of “baked-on”’ plastic 
insulating varnish for maximum dielectric strength. 


Simple, rigid assembly results from cast iron frame and end 
shields and use of 4 through-bolts with 8 nuts. End shields can 
be removed without disturbing bearings on shaft. 


Rigid quality control maintains quality of materials used in 
ACEC motors within the narrowest limits. Every motor re- 
ceives thorough testing—carries a factory guarantee. 


ACEC Motors offer these and many other quality features, 
yet they're priced below most oiher motors. Manufactured 


BETTER PERFORMANCE 


strictly to NEMA Frames and Specifications by one of the 
world's largest electrical manufacturers, they are available 
in a wide variety of types from 300 ACEC Distributors and 
Service Shops across the nation. 

No matter what your motor requirements, it will pay you to 
investigate ACEC’s top-level performance at lower prices by 
writing to the addresses listed below. 



















Open Drip Proof 
ACEC MOTOR 


BELGIAN ELECTRIC SALES CORPORATION 


MCLG h ae Ue ae Ca 
Ee Ex EIB 
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new PERMOLD ....0,ins 


won't give an inch to mold 


an tive eebs bee ed 











} PERMOLD Mosinee Permold wrapping insures protection 
cS fo) Siro) [| against mold. Extensive tests have proved 
} HERE Permold stops mold completely. What's more, 


Permold protection is permanent . . . it won't 
leach or weaken in use, in storage or in transit. 
Permold is typical of many special-purpose 
papers developed by Mosinee to solve product 
and packaging problems. Put this ex- 
perience to work on your special paper 
problems. Use coupon below or write 





MOSINEE PAPER MILLS COMPANY | . : . 
DEPT. EM, MOSINEE, WISCONSIN FIG. 4—Steps in termination pro- | 


cedures for MI cable. 


box by screwing it into a threaded 


MAIL COUPON boss or by standard locknuts. In the 
FOR FREE latter case, the use of a gasket on the 
hub is advised to provide an oiltight 
wes) 
seal. ooo 
Correction— 


**Non-Metallic Permanent 
Magnets”’ 


MOSINEE 
PERMOLD 


makes fibres work 





ES 


THROUGH a regrettable error the 
| decimal point was misplaced in one 
item in the table accompanying the 
short article, “Non-Metallic Perma- 
nent Magnets” in the September issue 
starting on page 170. The value should 
| have been 0.85 x 10° instead of 8.5 x 
| 10° as printed. ooo 


for industry 
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SCINFLEX 


ASSURES YOU THE 
LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 







The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
When operating conditions demand an 
electrical connector that will stand up 
under the most rugged requirements, 
always choose Bendix Scinflex Electrical 
Connectors. The insert material, an ex- 
clusive Bendix development, is one of 
our contributions to the electrical con- 
nector industry. The dielectric strength 
remains well above requirements within 
the temperature range of —67°F to 
+275°F. It makes possible a design in- 
creasing resistance to flashover and 
creepage. It withstands maximum con- 
ditions of current and voltage without 
breakdown. But that is only part of the 
story. It’s also the reason why they are 
vibration-proof and moisture-proof. So, 
naturally, it pays to specify Bendix 
Scinflex Connectors and get this extra 
protection. Our sales department will 
be glad to furnish complete information 
on request. 


@ Moisture-Proof e Radio Quiet e Single Piece Inserts « 
Vibration-Proof ¢ Light Weight ¢ High Insulation Resistance 
e High Resistance to Fuels and Oils ¢ Fungus Resistant ¢ 
Easy Assembly and Disassembly ¢ Fewer Parts than | 
any other Connector @ No additional solder required. 


BENDIX 
SCINFLEX 


ELECTRICAL SCINTILLA MAGNETO DIVISION of Benajy 


SIDNEY, NEW YORK OVIATION CORPORATION 
Export Sales: Bendix International Division, 205 East 42nd St, New York 17, N. Y. 


C oO N N E C TO RQ 5 FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. © Stephenson 


Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California. 
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THIS MONTH’S MOTOR TIPS 


How 


VARIABLE 


SPEEDS 


zmprove 


production tempo 
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U.S. Varidrive motor operating special drum machine for fabricating circular 


iam) ~~ BSA =~, SSNs 


te Ya % 


reinforcing cages for concrete pipe; permits speed variation to suit each 


diameter of wrapping. 


COUNTLESS PLANTS ARE SWITCHING TO VARIDRIVE MOTORS FOR OUTPUT EFFICIENCY 


MakING machines more respon- 
sive to the operator's command has 
resulted in an amazing step-up in 
production. Machines powered with 
conventional constant-speed motors 
“loaf on the job” during many opera- 
tions, but the same machines driven 
with Varidrive motors can accomplish 
one or a combination of these improve- 
ments—(1) increase production by the 
adjustable “overdrive” of accelerated 
speed; (2) effect better cutting or oper- 
ating action by setting speed at the 
precise rpm essential for the job; (3) 
provide the operator with infinite 
speeds to coordinate with his rhythm 
of movement or selection of speed that 
is, in his judgment, just the exact rpm 
to produce his best workmanship. 

Just as an automotive engine oper- 
ates at highest efficiency at a certain 


speed, almost any production machine 
or powered equipment will produce 
more where selectivity of motor speeds 
is provided. In a study of advantages 
created by the use of variable speeds, 
the manufacturers of U. S. Varidrive 
motors have compiled a list of applica- 
tions covering diversified fields ranging 
from sewing machine factories to 
sorghum mills. From most of these 
interesting applications the design 
engineer and plant production engi- 
neer can learn of uses they can apply 
to their own sphere of operations. 

NO GUESSING OF MOTOR SPEED 

For instance, the design engineer 
doesn’t have to try to guess what the 
ultimate speed factor will be in order 
to be sure his machine will deliver the 
full optimum of production after 


installation. By installing a Varidrive 
motor he endows his product with 
speeds instead of a speed; conse- 
quently in service his machine presents 
an “ableness” to adapt itself to a wide 
range of conditions far beyond his 
contemplation. If a fixed speed motor 
operates the machine the design engi- 
neer might have guessed wrongly the 
speed to give it. 
REMOVING RESTRICTIONS OF SPEED 
The plant production engineer need 
not be restricted to a set operating 
speed of a machine. He can, with the 
Varidrive, experiment with speeds to 
do a specific job best. For example, a 
conveyor may at times, when heavily 
loaded, require slow speed, then higher 
speed when the load is light, or when 
parts have to get to a worker's location 





Envelope folding and glueing machine powered with 
U. S. Varidrive. For different sizes of envelope a 


different speed is required. 
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Varidrives on a mixing machine processing rotary 
drilling oil base. The proper mix depends on the 


exact speed required to blend materials. 


ELECTRICAL MANUFACTURING 


Conveyor travel is controlled for better distribution 
and timing with a Varidrive. This conveyor is an 
automatic system for drying printed material. 


TYPICAL VARIDRIVE MOTOR TYPES 





TYPE VA—SMALL H.P. 
Low cost model, % to 
% h.p. 4 to 10,000 rpm. 
Ratios 10:1.1&3-phase. side. 





—= 


 —— 


OPERATION OF A VARIDRIVE 
By turning control dial, the diameters of the belt 
discs expand or contract, thus changing fixed speed 
of motor shaft to variable speed of the take-off 
shaft. Quiet, shockless, enclosed transmission. 


faster. In cutting shafts on a lathe from 
large to small diameter, frequent 
change in speed keeps the power tool 
operating at a uniform lineal travel to 
get the job completed in the least time. 
With a Varidrive, the speed can be 
instantly changed to synchronize with 
each specific travel or load condition. 

Machines turning out different sizes 
of parts can produce better with 
variable speeds. If work chatters, feed 
can be adjusted for best surface speed, 
longer tool life and finer workmanship. 

In experimental processes involving 
mixing in vats under varying condi- 





In a research laboratory this Varidrive motor op- 
erates test equipment for checking performance 
Characteristics of water pumps. 
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TYPE VEU—GH 


Upright case with low 
shaft. Control dial on 


ELECTRIC CONTROL 
Varidrive with Type ERC 
heavy-duty remote con- 
tro! motor. 


tions of viscosity, temperature, homo- 
genization or rate of agitation, variable 
speed plays an important role, which 
is impossible with a fixed speed motor. 
The right speed makes all the differ- 
ence in getting the right mix. With 
Varidrive no step-cone pulleys, external 
gears, intermediate speed changers or 
connections, such as extra chains and 
couplings are needed. Usually a Vari- 
drive can be direct connected to the 
prime driving shaft of the machine or 
equipment. 

In pumping and hydraulic control 
operations variable speed is the answer. 
Flow, pressure, suction and load can 
be maintained at just the right equilib- 
rium by a Varidrive. In some machines 
the exasperating problems of noise, 
chatter, vibration, over-heating and 
pulsation contribute to the shortened 
life of equipment, or affect the quality 
of the product undergoing processing. 
These troubles can be invariably 
“cured” with a Varidrive because the 
operator can experiment down to a 
split rpm to get the most sensitive 
speed to overcome the trouble. 


SPEEDS TO FIT TIMING FACTORS 

Equipment is frequently required to 
complete an operation in predeter- 
mined time. Variable speed permits a 
step-up or step-down to establish the 
right production tempo. In controlling 
cycles of infra-red baking, drying, 
heating, soaking, grinding, capping, 
tumbling, coating, plating, etc., speed 


a 


This combination U. S. Varidrive-Syncrogear powers 
a special roll grinding machine for cold rolling 
aluminum sheets, from heavy to light gauge. 








REMOTE CONTROL TYPE VE 
One of many control Horizontal case with 
arrangements. Control control dial on top of 
shaft can be extended. motor. 
movement must be precise—or rejects 


will cut into profits. What, then, is 
more logical than to install a Varidrive 
to provide the nerve-center of speed 
regulations? 

IMPROVEMENT IN OUTPUT 


In thousands of plants, the U. S. 
Varidrive motor has brought about 
amazing improvements in production. 
Powered machines have had their out- 
put stepped up to 30 percent or more 
in innumerable instances. 

In general, these Varidrives can be 
obtained in a range of from % to 50 
h.p., and for speeds from 2 to 10,000 
rpm in ratios of 10:1. 









ADVERTISEMENT 


16-Page Motor Booklet 
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72 Pictures 
Tells all about 22 Models 


U.S. VARIDRIVE MOTORS 
Mail the Coupon 
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U. S. ELECTRICAL MOTORS Inc. 
Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


Send free 16-page Booklet. No obligation 
NAME as 


COMPANY 
ADDRESS___ 
>) 
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Here’s How the Revolutionary 





ign” TIMING. | 


made possible use of lower-horsepower motors on 


TOKHEIM’S NEWEST GASOLINE PUMPS 
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WHEN PERFECT SYNCHRONIZA- 
TION or elimination of slippage 
is important, the Gilmer 
“Timing” Belt drive affords 
many unique advantages. Here, 
however, is an application for 
which the ‘““Timing”’ Belt drive 
was chosen solely for its nearly 
100% efficiency in transmitting 
power... and the savings which 
that efficiency made possible! 
In extensive tests, prior to 
adoption of the “Timing” Belt 
drive to replace the V-belt drive 
between motor and pump, en- 
gineers of Tokheim Oil Tank & 
Pump Company found that the 
“Timing” Belt drive: 


e@ Consumed 75 watts less power. 


e Made possible reduction in motor size from 
1/3 to 1/4 HP. 


e Increased belt life by as much as 16 to 1. 
e Reduced maintenance by eliminating need 
for belt take-up. 


Compared to these obviously 


substantial savings, the 10% 
higher initial cost of the 
“Timing” Belt drive is insig- 
nificant. Not only does the 
manufacturer save on motor 
cost; filling station operators 
also will benefit, year after year, 
from reduced electrical power 
consumption and belt replace- 
ment costs. 

Various users of Gilmer 
*““Timing”’ Belt drives who have 
made dynamometer tests report 
no appreciable difference 
between motor output and 
power delivered to the driven 
shaft. Such superior efficiency 
stems from the fact that 
“Timing” Belt drives do not 
rely on surface friction or belt 
tension for grip. They have no 
friction-creating joints, no 
metal-to-metal contacts, no 
slippage loss, no lubricant drag 
and impose minimum loads on 
bearings. 


ELECTRICAL MANUFACTURING 


BELT ORIVE 


Industry’s New Power-Transmitting Medium 


Sweeps away design restrictions 


In one application after another, 
““Timing”’ Belt Drives have enabled 
machine designers to achieve basic 
engineering improvements—or to 
design entirely new machines— 
that were previously either imprac- 
tical or impossible! For never be- 
fore has there been a positive drive 
that combined all these desirable 
characteristics: 


@ Requires no lubrication, no housings 
or lubricant guards. 


e@ Maintains precise synchronization 
(“timing”) between shafts. 


e Provides speed ratios as high as 15 
to 1 in a single step. 


e@ Operates satisfactorily at speeds 
from inches per hour to 15,000 fpm. 


e Permits use of very small diameter 
pulleys for ultra-compact drives. 


@ Hasnearly 100% mechanical efficiency. 


© Needs no initial tension. Lighter bear- 
ing loads permit lighter bearings. 


e@ Does not stretch or lengthen with 
use; requires no take-up. 


e Can be designed for zero backlash. 


e Capacity ranges from 1/100 to 300 
horsepower. 


These are but a few of the unique 
features of this amazing tooth-grip 
belt drive that is already in suc- 
cessful use on hundreds of thou- 
sands of machines. Consult your 
local NYB&P Distributor—or 
write direct for the new 76-page 
Gilmer ‘“‘Timing” Belt Standard 
Drive Manual listing hundreds of 
drives now available promptly 
fromstock.AddressGilmer “Timing” 
Belt Division of New York Belting 
and Packing Co., Tacony, Phila- 
delphia 35, Pa., or phone Devon- 
shire 3-7400. 





NEW YORK BELTING & PACKING CO. 1 Market St., Passaic, N. J. 





America’s Oldest Manufacturer of Industrial Rubber Products 
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© 
You have to expect some erasures here and there 
on your drawings. But watch out! When those 
drawings get to the blueprint stage, lines can become 
weak and washed out. . . just ghosts of their 
former selves. 

That’s why Arkwright Tracing Cloth is preferred 
by so many architects, engineers and draftsmen. 
Arkwright is especially treated to take all the erasing 
you'll normally ever give it . . . and still provide 
good, clear blueprints. 

Arkwright supplies a perfect working surface... 
free of heavy threads, pinholes and other imperfec- 
tions. And Arkwright defies old age, too. Edges 
never get ragged; drawings never turn yellow 
or brittle. They retain their transparency, year 
after year — giving you the permanency you want. 

Here's a fair offer. At our expense, accept a free 
sample of Arkwright Tracing 
Cloth. Work with it. See if 
you don’t agree that 
Arkwright has well-earned 
the title “America’s 
Standard”. Arkwright 
Finishing Co., Industrial 
Trust Building, 

Providence, R. I. 


ARKWRIGHT 


AMERICA‘S STANDARD FOR 
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Metal Statistics 













Aluminum remains in tightest supply, with prices 
firm. Copper, zinc and lead prices are soft; tin 
goes down and up. Nickel allocation should have 
ended by October. A buyers’ market is developing 
in steel although demand remains high especially 
for hot and cold rolled sheets. 


THE METAL MARKETS last month reacted sharply to 
defense mobilization cutbacks and higher civilian in- 
ventories as prices curved downward and consumer 
demand for copper, lead, zinc, tin and a host of other 
metals thinned out perceptibly. Metal commodity mar- 
kets weakened considerably. The steel barometer also 
dropped as consumers refused to press for fourth- 
quarter supplies. While prices were cut for some 
metals, others held on by the skin of their teeth. The 
general outlook for metals was dim; some forecasters, 
however, seemed to feel that the coming months 
would not be as bad as presently expected. 


Aluminum. Aluminum is still one metal in which the 
question of supply rather than demand predominates. 
This was made even more emphatic when the Office of 
Defense Mobilization announced that aluminum pro- 
ducers will be required to make a record delivery of 
aluminum to the nation’s strategic stockpile in the 
fourth quarter. Though stockpile figures are hush-hush, 
ODM admitted that aluminum shipments for the stock- 
pile in the fourth quarter “will be the largest quantity 
to be delivered to the stockpile in any quarter to date.” 

With the accent on delivery for stockpile, the ques- 
tion uppermost in the minds of aluminum consumers 
was whether they will be able to secure sufficient 
aluminum in the fourth quarter. ODM has promised 
that more aluminum would be available in the fourth 
quarter than in the third quarter, roughly 2 to 3 per 
cent more. Some trade factors believe that should 
the rate of imports continue unchanged, there may 
be even more aluminum available than had been 
expected. 

Production of aluminum continues to hit new highs. 
In July, output reached 109,285 tons and ODM has 
estimated that United States production of primary 
aluminum may total 1,260,000 tons for the year, as 
compared with 937,200 tons in 1952. 

Marketwise, the aluminum situation remains fairly 
tight but predictions are that an easier condition will 
make itself felt by the year’s end. Prices remain steady 
with 30-lb ingot 99 per cent plus at 21.50¢ a Ib. 

Secondary aluminum ingots and scrap aluminum 
prices have declined in the past month, the secondary 
ingots off about % to %¢ and the scrap aluminum 
prices down about 1.00¢. 


Copper. Focus of attention this month in copper was 
Washington where representatives of the Chilean 
government met with State Department aides to work 
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Multiple Circuit Control 
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Ambient Compensation 


Wilcolator TEMPERATURE CONTROLLING DEVICES 


THE WILCOLATOR COMPANY, ELIZABETH, NEW JERSEY °¢ WILCOLATOR (CANADA) LTD., TORONTO 14, CANADA 
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‘USE ROGAN’S 
STOCK MOLDED KNOBS | 


®@ Modified To Meet 
Your Specifications 


@ Markings Branded To Fit 
Your Own Requirements 


®@ Special Shaft Holes 
‘. At Nominal Cost a 
‘\ 


s ? 
~~ ~ ~~‘, agile - e . 

No need to pay excessive tooling costs, 
when you need knobs. Rogan can 
supply them from stock molds modified 
to your specifications, branded with 
your markings, at substantial savings. 


Send for details now. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Ill. 


E COMPRESSION MOLDERS AND BRANDERS 0 
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ELECTRICAL 


HUES 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
PRODUCTS FOR ELECTRICA 


Sane 


















out some agreement on U. S. purchase of Chilean 
copper. The negotiations involved an 84,000-ton pack- 
age deal but all terms were strictly off-the-record at 
press time. It was rumored that U. S. terms were 
to buy at the world market price of 29.50¢-30.00¢. 
Meanwhile, reports from Chile have been calculated 
to offer some “psychological” counterattacks as indi- 
cations were that the government might sell copper to 
Iron Curtain countries. Authorities here pooh-pooh 
these threats, pointing out that Chile needs dollars 
and couldn't get them from satellite countries. 

The past month saw price breaks in fabricated metal 
products as Revere Copper & Brass Co. cut its prices 
on Sept. 2 and other fabricators followed suit. Revere 
based its new prices on 30.00¢ copper and prevailing 
prices for lead, zinc, tin, nickel, etc. Previously, its 
price for products had been based upon 32.60¢ copper. 
At the same time, the fabricators slashed their scrap 
buying prices by 2.50¢ a lb. 

Statistically, the copper position in July was weaker. 
Consumption was 91,938 tons, reflecting a drop of 40,- 
677 tons from the previous month but this sharp 
decline was due to brass and wire mill vacation shut- 
downs. Meanwhile, stocks of refined copper in the 
hands of producers and consumers at the end of 
July totaled 448,115 tons, a gain of 31,629 tons over 
June and the largest for any month since January, 
1950. What the August picture will be remains to be 
seen; strike at the Noranda mines in Canada and slow- 
downs at some domestic mines during the latter part 
of August and early September may creat a somewhat 
tighter situation. Imports, however, have been climb- 
ing; June imports of copper were up some 7000 tons. 

In mid-August, a custom smelter boosted its electro- 
lytic copper price back to 29.50¢ after having reduced 
it earlier to 29.00¢. However, this boost has had no 
appreciable effect on the market. The smelters indeed 
seem to be having some difficulty in disposing of their 
intake. However, it is curious that despite this, scrap 
prices paid by smelters seem to have held up during 
the past month after an initial advance of 42¢. Perhaps 
the answer is that much current copper scrap is moving 
outside the country rather than to smelters who are 
limiting their purchases. 

Shipments of brass and bronze ingots during July 
were 19,321 tons, lowest in the past twelve month 
period. 


Zinc. Zinc provided the biggest surprise of all metals 
this past month. It was occasioned by the fact that 
the custom smelter who had previously abandoned 
the East St. Louis price basis and had gone on a 
generally delivered price basis, did a switch and 
announced that it would resume quoting on an East 
St. Louis basis. Other smelters and producers agreed 
that this was a wise move and the price situation 
structurally returned to normal. But in the process, 
the price of zinc declined twice, each time by a half 
cent. So that by mid-September, Prime Western zinc 
was 10.00¢ East St. Louis. However, producers were 
absorbing freight rates over a half cent, a new gimmick 
The price drops were the result of lagging demand. 
lower London commodity prices and a general dull- 
ness. Foreign zinc had been offered for sale in fairly 
good-sized quantities and had found no takers but 


ELECTRICAL MANUFACTURING 








NOTE THESE 
EXCLUSIVE FEATURES 


® Positive ground between 
flexible conduit and 
connector, 


@ Less than 10 millivolts 
voltage drop. 


@ Will not vibrate loose. 


QUICK and SIMPLE TO INSTALL 


Meet UL and JIC Standards 


Cut conduit (1) to desired length. Pass nut 
(2) over conduit. Screw ferrule and sleeve 
assembly (3) into conduit. Insert ferrule as- 
sembly in connector body (4) Tighten down 
the nut (2) as far as possible, thus collaps- 
ing sleeve wall and forming a liquid-tight 
seal. (When liquid-tight connection is re- 
quired for knockout of steel junction box, a 
gasket assembly (5) and locknut (6) are used ) 
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POSITIVELY EXCLUDE: 


Water, Grease, Oil, Chemical and Acid Fumes 
and Dirt from Electrical Systems on Machinery 


™@ Wherever machinery electrical systems must be secure against 
liquids, oils, dirt, acid and chemical fumes, ‘‘ST’’ Series Connectors 
provide the answer. 

Another big advantage is that the “ST’’ Series permits the ma- 
chine designer to plan wiring systems which hug the contour of the 
machine and thereby eliminate complicated bends in solid conduit. 

The “ST’’ Series Connectors are made in straight, 45° and 90° 
angles to fit liquid tight flexible conduit sizes from 3%” to 144". 
Also 114” and 2” straight. All parts used with the “ST” Series 
Connectors are available from ove dependable source. For complete 
information, write today. 


Sold through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 
1723 Wellington Avenue «+ Chicago 13, Illinois 


Also Manufacturers of: 
Outlet Boxes 
Explosion-Proof <~ g 
Fixtures x 


Malleable tron ; 
Unilet Fittings a ase Reelites 













































Booming . . - 


and SV NCHIROW 


TIMING MOTORS 


offer the solution to problems of 
obtaining better performance at lower 
cost ...in timing mechanisms demand- 
ing long life and dependability. 








HERE'S Engineers find SYNCHRON Timing 
Motors easy to adapt — versatile 
WHY: in application — when designing 
timing devices. They're small, com- 
pact, and extremely powerful and rugged. 


SYNCHRON Timing Motors pull up to 8o0z. di- 
rect load at 1 RPM, operate efficiently at —40° to 
+140°F. They're available with gear trains to con- 
vert any speed . . . may be mounted in any posi- 


tion. 
TIMING MACHINES 


The SYNCHRON Timing Machine is pre- 
cision engineered for easy adaptability, 
comes ready to install in any timing 
device where compactness, accuracy and 
dependability are essential. 


SYNCHRON engineers will be glad to 
work with you in solving any special 
design problems you may have. Write in 
complete confidence. 


SYNCHRON High Torque Timing Motors 
C W. for devices requiring intermittent motion. 
e Send for details. 


Products of HANSEN MFG. CO. Inc., Princeton, Ind. 
Mail Coupon Today for Latest Synchron Catalog 





| HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 
| Send catalog and engineering data to: 

Name 

| Firm 

Address 

| City Zone State 





some domestic producers were sharply critical of what 
they called “dumping” of zinc and lead supplies which 
they said was forcing closedowns of domestic mines, 

Zinc production in August was 83,241 tons, an ad- 
vance of 2416 tons over July. Shipments were down 
4954 tons at 69,250 tons. Producers’ stocks were higher 
at 117,897. These statistics graphically illustrate the 
trend of the market, from a demand-supply position. 
Consumers are keeping purchases down to a minimum. 


Lead. The price of lead was wobbly in mid-September 
and was down to 13.50¢ New York. Successive price 
declines in zinc and a generally smaller consumer de- 
mand seemed to portend lower prices for this metal. 
However, at press time, quotations were unchanged. 
Lead output in July hit 40,210 tons as against 36,880 
tons in June, a gain of 3330 tons. For the first seven 
months of the year—according to the American Bureau 
of Metal Statistics—refined lead output was 307,717 
tons as against 298,173 tons in the comparable period 
last year. At the same time, domestic shipments 
dropped 8488 tons at 35,652 tons for July and stocks 
in the hands of producers were 61,017 tons as com- 
pared with 56,569 tons in June. Lead stocks of U. S. 
smelters and refiners on August 1 were 171,727 tons, 
as against 159,576 tons, the largest since July 1, 1952. 


Tin. There is litthe consumer demand for tin and 
while prices are holding at a fairly even keel, the 
market in tin is a dull affair with little domestic trad- 
ing noted. The average price for tin in August was 
around 80.75¢ with a high of 83.00¢ and a low of 
78.00¢. This compares with a July average price of 
81.80¢ and a high of 89.00¢ and a low of 78.00¢. For 
the first half of September, the average price is some- 
what higher than August with a range of 82.00¢ to 
§3.50¢. But the price is considered nominal in view 
of the absence of business. 

A leading consumer this past month predicted that 
tin and tinplate production in the U.S. will be at lower 
levels, although he pointed out that production still 
exceeds consumption. 

Statistically, tin consumption was virtually un- 
changed in June at 7510 tons against 7560 tons in May. 
Consumption in the first half of 1953 was 29,580 as 
against 21,660 tons, up 37 per cent. Secondary tin use 
was down 7 per cent. The International Tin Study 
Group has indicated that world mine output of tin 
was 13,800 tons in June as compared with 15,000 tons 
in May. 

It was reported in September that the RFC had 
made an offer to Bolivia to purchase Bolivian tin. 
Terms of the proposed contract were not revealed but 
negotiations were said to be proceeding. 


Miscellaneous Metals. Nickel—ODM announced in 
mid-September that projected changes in nickel con- 
trols could not be made prior to Oct. 1 as had been 
anticipated. At the same time, it was learned that 
world nickel allocations would be ended Sept. 30. The 
International Materials Conference said that “so far 
as can be seen at present, no further allocations will 
be necessary.” 

Consumption and imports of nickel in June were 
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1000 Metal... 


An Effective Answer for 
Radioactive Shielding 


Mallory 1000 Metal is a high-density, homogeneous 
alloy of tungsten, nickel and copper fabricated by 
special powder metallurgy methods that make it 
especially well suited for use as an effective radiation 
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Recently, samples of Mallory 1000 were placed in the 
atomic pile at Oak Ridge, Tennessee, along with control 
samples of pure tungsten. nickel-tungsten and copper- 
tungsten. After being subjected to a high neutron flux 
density for four weeks. preliminary measurements indi- 
cated two primary radiation products: tungsten (187) 
with a 24-hour half life and tungsten (185) with a 74-day 
halflife. Relative radiation intensity of the samples now. 
several months after removal from the pile. represents a 
tolerable time of more than 8 hours at working distances 


of 3 inches. 


High voltage X-ray absorption tests have proved Mallory 


1000 to have about 20°% better absorption properties 


shielding material. 


than lead when used as a shield for 100 MEV X-rays 


from a Betatron. 


All the tests run by our physicists. engineers and metal- 
lurgists indicate Mallory 1000 to be suitable for use as 
containers for radioactive isotope storage. It is also a 
good shielding material for Betatron, Synchrotron and 


Cyclotron radiation. 


In addition to its superior absorption properties, Mallory 
1000 may be readily machined to complicated shapes, 


within close tolerances and with excellent surface finish. 


For complete information on Mallory 1000 Metal, write 
to Metals and Ceramies Division, P. R. Mallory & Co. 
Inc., Indianapolis, Indiana. 





Expect more... Get more from MALLorRY 


Special Metals and Ceramics 
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MALLORY «@ 


SERVING INDUSTRY WITH THESE PRODUCTS: 


Electromechanical — Resistors * Switches © Television Tuners © Vibrators 


Bae 






Electrochemical—Capacitors * Rectifiers *« Mercury Batteries 
Metallurgical—Contacts * Special Metals and Ceramics* Welding Materials — 


INDIANA 
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For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio. 
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’ CUSTOM- \\ 
MADE 
CORD SETS BY 





Just a short time back the custom- 
made cord set shown here did not | 
exist! It was custom created and pro- | 
duced for a very special application 
by PHALO! 


PHALO has an industry-wide repu- 
tation for designing and producing 
the unusual in cords and cord sets 
...and in so doing, solving the 
“unsolvable” problems! 


See the PHALOCORD section of the 
new PHALO CATALOG for details. 
ASK FOR CATALOG. 





ASK ALSO FOR THE NAME 
OF YOUR NEAREST PHALO 
SALES REPRESENTATIVE IN 
THE FOLLOWING CITIES: 


New York, N. Y. 
Rochester, N. Y. Houston, Texas 
Philadelphia, Pa. Phoenix, Ariz. 
Greensboro, N. C. Chicago, Ill 





















































Wichita, Kansas Detroit, Mich. 
Natick, Mass. Los Angeles, Cal. 
Cleveland, Ohio San Francisco, Cal. 




















PHALO PLASTICS CORPORATION 


Commercial & Foster Streets, Worcester, Mass. 














Insulated Wire and Cables — Cord Set Assemblies 





4 per cent and 10 per cent respectively higher than 





in May. Imports were the highest since January, 1951, 
when the American Bureau of Metal Statistics began 
its compilations. June consumption hit 18,000,317 Ib 
against 18,063,000 Ib in May. Nickel content in imports 
was 21,759,000 lb. The price was unchanged for 
metallic nickel at 60.00¢ a Ib. 

Magnesium—Primary magnesium production was 
down 20 per cent in June at 7286 short tons against 
9116 tons in May. Meanwhile, the Office of Interna- 
tional Trade set fourth-quarter export quotas of 6,000,- 
000 Ib for magnesium metal. This applies to magne- 
sium powder, metals, alloys, scrap, etc. The price of 
commercially pure magnesium metal was unchanged 
at 27.00¢ f.0.b. Freeport, Tex. 

Cadmium—Production of metallic cadmium in July 
hit a record high for the fifth consecutive month at 
883,000 lb as compared with 844,000 Ib in June. Cad- 
mium has been in abundant supply for more than six 
months; more cadmium was available to consumers in 
July (as well as in several months prior to July) than 
at any time since cadmium production began. At the 
end of July, metal producers’ stocks of cadmium 
reached an all-time high of 1,972,000 Ib. 

Antimony—Smelter production of antimony in June 
was 251 short tons, a decrease of 71 per cent from the 


| 887 tons produced in May. Stocks were up 11 per cent. 


Industrial consumption of antimony was off 6 per 
cent in June. 
Cobalt—Cobalt consumption in June was 862,865 lb, 


_or 10 per cent lower than in May and the smallest 
| since August, 1952. Production of cobalt metal in the 


U. S. rose 1 per cent in June; cobalt oxide output 


| declined 24 per cent. 


Steel. A buyers’ market has been developing graduallv 
for many steel products and this is becoming clearer 
as the fourth quarter draws near. Most steel consumers 
are seeking to cut their inventories to fit consumption 


_ needs and the fact that the Government is reducing 
| steel buying is also an important factor in current 


market analysis. Most observers feel that steel produc- 
tion will taper off in the fourth quarter as consumer 
pressure thins out; the question is: How much? Pro- 
duction at Pittsburgh around mid-September was 95 
per cent and some predictions were that it would drop 
to 85 per cent by October. 

But all predictions and forecasting is of a tentative 
nature because demand for some steel items is still 
very sharp. This includes hot and cold rolled sheet 
and strip. Mills producing these items are said to be 
booked through December. Similarly, structural steel 
and seamless tubing is in good demand. On the other 
hand, demand for merchant wire is in the doldrums 
and tinplate is not asked for. It is indicated that some 
of these items are suffering from foreign competition. 

Many top steel men have predicted a drop in steel 
output during the fourth quarter. However, some 
observers still feel that the decline has been over- 
emphasized and that if it develops it will not be as 
sharp as had been expected. 

Meanwhile, steel mills are rolling up records. Steel- 
making furnaces in the past 12 months in the United 
States poured over 114,600,000 tons of steel, an amount 
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CENTRAL 


YALL HEADS STYLES * ALL METALS 


RESEARCH -—Central’s complete high quality line of tapping 
screws includes Types A-B-C-U and types 1-23 and 25 thread 
cutting varieties, scientifically developed over a period of years 
to insure trouble-free assemblies along production lines. They 
eliminate pretapping costs in hard or soft metals, fibre, asbestos, 
plastics and porous castings. 


KNOW-HOW - Produced on the latest type, high-speed 
equipment to hairline tolerances under rigidly controlled in- 
spection, Central Tapping Screws are heat-treated to pre- 
determined strength requirements and tested in our own 
laboratories. 


QUALITY —Central’s Tapping Screws are known for their clean, 
uniform threads and sharp points or cutting edges. Sturdy de- 
pendable types A-B-C-U and types 1-23 and 25 are obtainable 
in all head styles and sizes. 


CHICAGO, ILL. KEENE, N.H. 


‘You Can Depend on Central’’ 


Com eae TCA UUM) Tih 


OPO 3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 
3028 —. ELEVENTH ST., LOS ANGELES, 23 CALIF. 149 EMERALD ST., KEENE, N.H 
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Out where mud roads are rutted knee deep, where men live in 
shell craters and where there are no handy service shops to repair 
and adjust electronic equipment, you'll find Acme Electric trans- 
formers performing their jobs on a variety of Military Equipment. 
Acme Electric transformers, built to MIL-T-27 specifications, have all 
the inherent features of precision craftsmanship with tests and 
inspections at each stage of production plus individual performance 
testing for each completed unit. If this is the kind of production 
you need, get in touch with Acme Electric. 



















OIL BURNER 
IGNITION 
TRANSFORMERS 


The Acme Electric Oil 
Burner Ignition trans- 
former is designed to 
provide dependable 
safe performance. 
10,000 volts, 23 mili- 
ampere secondary. 


REFRIGERATOR 
TRANSFORMERS 


These transformers were 
designed to be used in con- 
junction with standard single 
phase, 60 cycle motors and 
equipment to be installed 
where only a 50 cycle electrical 
supply is available. For further 
details write for bulletin. 


ACME ELECTRIC CORPORATION 
3510 WATER ST. CUBA, N.Y. 


IN CANADA: ACME ELECTRIC CORPORATION, LTD. 
50 North Line Rd. © Toronto, Ont., Canada 

















far above the greatest previous twelve-month output 
in this or any other country, according to the American 
Iron & Steel Institute. The production figure includes 
9,401,000 tons of ingots and steel for castings made 
in August, a production record for that month. 

In the first eight months of this year, the steelmak- 
ing furnaces poured 76,622,000 tons—the largest 
amount ever made in a comparable period of time. 

Shipments of steel products in the first half of this 
year hit 42,356,861 tons, or 10,000,000 tons higher than 
last year. Record high shipments of cold rolled sheets, 
hot rolled bars and electrolytic tinplate were made. 


Scrap Iron. A barometric indicator of the position of 
steel is the price of scrap. In the past two months the 
price of scrap iron has slumped some $5 to $7 a ton on 
major grades, perhaps even more on other items. The 
price collapse is a result of high mill inventories and 
anxiety over activity in steel. Mill men simply are 
becoming over-cautious in their scrap buying in 
view of the various predictions of a drop in steel 
production and a narrowing of steel demand. 0 OO 


Fire Hazards in Machine Tools 


Tuis Gisholt No. 12 hydraulic automatic lathe was one 
of 18 that came out of the Aug. 12 fire in the General 
Motors Detroit Transmission plant a dead loss. Bear- 
ings and other hardned surfaces were annealed, cracks 
developed in the beds and electrical controls fused 
together. Bursting hydraulic systems under pressure 





helped spread the fire. Such hazards in aircraft are 
being minimized by use of non-flammable synthetic 
hydraulic fluids. Chief drawback for industrial use: 
High cost and the fact that many of them are excellent 
solvents for Formvar magnet wire insulation and other 
dielectrics used in cable. The latter factor is at present 
a major concern to manufacturers of aircraft electrical 
equipment. oo0 


Machined Nylon Cam Rollers 


New TIMER and circuit-interrupter developed by 
Stromberg-Carlson Company, Rochester, N. Y., in- 
corporates machined nylon cam rollers (see illustra- 
tion). Nylon has been selected for its ability to stand 
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up under heavy-duty performance without failure. 

Under accelerated life tests, switches actuated by 
the nylon rollers are said to have gone through one 
billion mechanical operations without failure. This 
is equivalent to 20 years’ life at 100 impulses per min. 

The circuit interrupter is a motor-driven mechanism 
originally designed for telephone systems. It also is 
widely adapted to sequence-timing functions in indus- 
trial processes, electrical displays, automatic machin- 
ery, etc. 

A primary cam shaft carrying up to 22 cams and a 
secondary cam shaft carrying up to 6 cams operate 
the snap-action switches that relay the timing and 
impulse action. 

Nylon parts are provided from stock produced by 
the Polymer Corporation of Pennsylvania, Reading, 


Pa. ooo 


Water-Cooled Conductors 


FLEXIBLE CoNDUCTORS for induction heating require 
some means for cooling. Two types, one shown here, 
both made by Titeflex, Inc., Newark 5, consist of flex- 
ible metal hose with a brass inner core to carry cooling 
water and a special copper braid to carry the current. 
A polyethylene covering can be added for insulation. 

When applied as shown in this setup for stress- 
relieving welded pipe, the induction heating conductor 
is enclosed in an asbestos stocking which provides 
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See on display 
Booth 1842 
Metal Show 

Cleveland, Ohio 


The "Master Touch” 


to Precious Metal 
CONTACTS 


Guided by the research and ex- 
perience of over 75 years, the 
















“master touch” of craftsmen who 
refine, melt, roll and fabricate 
every ounce of material delivered 
is reflected in the unvarying per- 
formance of Baker electrical con- 
tacts made of silver, gold or the 
platinum metals . . . They can 
produce special types to specifica- 
tions or fill your needs from a 
tremendous variety of standard 
types. A request will bring our 


complete illustrated catalog to you. 


113 ASTOR STREET, wie ARK 5, NEW JERSEY 
NEW YORK e« SANJZERANCISCO « CHICAGO 
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FOR POWER 
CONTROL DESIGNS 


| Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
| ing, shearing and similar ma- 
, chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 


A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 


* HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


-4 
our illustrated brochure #MP 


WRITE TODAY ned information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


10€ W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + » UPTON - BRADEEN - JAMES, LTD. 
TSAR RR RE a AE NTE 
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both thermal and electrical insulation. Arrow indicates 
a protective fuse link that interrupts circuit in the 
event of water flow failure. Ooo 


Analog Computer Predicts 
Motor Thermal Performance 


AN ELECTRONIC thermal analog computer (ETAC) 
has been developed by General Electric’s Advanced 
Engineering Development Section to solve thermal 
problems in small motors at the company’s Specialty 
Motor Sub-Department at Fort Wayne. 

Operating within an accuracy of 3 per cent, the 
instrument is employed to solve one- to four-mesh 
thermal problems involving intermittent duty cycles, 
forced convections, and vapor cooling. The thermal 


RI 


problem is set up on the computer in terms of its 
electrical analogy and results are in the form of tem- 
perature-time curves displayed on a calibrated cathode 
ray tube. 

Ranges of operation include: four mesh circuits con- 
sisting of eight resistances and four capacities, each 
variable over a 10,000:1 range; representation of four 
independent heat inputs variable over a 1000:1 range; 
representation of three independent forced convec- 
tions; and duty cycle range in 1:1 to 1000:1 with off- 
time and on-time independently variable. All varia- 
bles are accurate to 1 per cent. 

Built expressly for the solution of problems encoun- 
tered in aircraft motor applications, the computer may 
be used on any thermal problem which can be reduced 
to a circuit consisting of four meshes or less. It is esti- 
mated that the apparatus, not commercially available, 
does in half an hour the job previously done in several 
weeks by an expert mathematician using differential 
equations. o00 
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